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The Lord PARKER, 


Lord Chief-faftice of ENGL AN D, 
Cc. Ge. 
My L ORD, 

REF Can make no other 
1 Apology for Inſcri 
2 bing theſe Papers to 
2 Lou, without your 


confine or knowledge, 


be dar if-1 had had the Haves 
neſs of being acquainted with a 
Wiſer, Better, or more Learned 


* 2 Man 


|. Man than your 


Dedication... 
Self, Vou ſhould 
not have been troubled with them: 


This being premiſed, allow me, my 


Lord, to give Vou a ſhort Ac- 
count of my Project. Among all 
kinds of Hiſtory , J have been a 
great Admirer of that which goes 
by the Name of Biography, or an 
Account of the Lives of Great and 
Good Men, becauſe of the Uſeful- 
nels of it, both to the preſent 
Age and to Poſterity . Every body 
knows how much more weight Ex- 
amples have than Precepts ; and I 
need not tell any body here in Eng- 
land, that the Behaviour of a Lord 
Parker has made more Mathema- 
ticians, Philoſophers, and Divines 
too, among the Gentlemen of the 
Long Robe, than even Sermons, or 


the Lectures of our moſt Learned 
Profel- 


J 


miring. This Monſieur Fontenelle, 


"Dedication, 


- Piofcſſors.* Theſe Thoughts put 


me formerly upon making a Col. 
lection of the Lives of ſome of the 
moſt famous Men of our own 
Nation for any particular Art or 
Science, but the Project was too big 
for me, and fo I let it drop: Since 
then I happen'd to fall upon the 
Hiſtory of the Royal Academy of 
Sciences in French, publiſhed by the 
Learned and Ingenious Monſieur 
Fontenelle, Author of the Hiſtory of 
Oracles, Plurality of the Worlds, | 
Dialogues of the Dead, &c. which 

your Lordſhip has ſeen and read, 
and which I am ſure You could 1 
neither ſee nor read, without ad- 


my Lord, ſucceeded Monſieur Du- 
bamel in the Office of Secretary to 


the above-mention'd Academy, as 
+3 he 


Dedication. 


he tells us himſelf in the Life of that 
eat Philoſopher, and has pub. 
ih d all the Tranſactions of that | 
learned Body of Men by way of 
Annals, beginning with the Year 
1699, (which was the Era of 
their Re. eſtabliſnment) and ending 
with the Year 1712. His Stile is 
inimitable, and therefore I don't 
doubt but I have wrong d him by 
my Poor and Literal Verſion ; but 
the Pleaſure I ſhall give, for all that, 
to ſuch of my Inquiſitive Country- 
men, that don't underſtand French, 
will perhaps attone for my Preſum- 
ption. | 

My Lord, Among other curious 
Matters compriz d in the ſaid Hi- 
ſtory, as often as any Member died 
it was the Buſineſs of the Secretary 
to make his Elogy, as Monl. Fon. 
—tenelle 


* LY 0 


Diedicatin. 
nelle calls it, that is to ſay, a Fu. 


J eral. Oration, in which he gives an 


Account of the moſt remarkable 
Paſſages of the Life of their late 
Member, eſpecially with reſpect to 
the Books and Papers publiſh'd or 
left in MS. behind him. This 
had ſo near a Relation to my be- 
loved Project of Publiſhing the 
Lives of Great Men, that I imme- 
diately ſet my ſelf about Tranſlating 


thoſe Elogies; and ma few Months, 


during my Receſs in the Country 


the laſt Summer, I finiſhd not 


only the Account of all thoſe 
French Philoſophers that have died 
ſince the laſt Eſtabliſhment, bur, 


upon the Requeſt of my Book- 
ſeller, who hin ſelf is a Retainer to 


Philoſophy, being employ'd in Print- 
ing the Tranſactions of that Illu- 
0 {trious 


Dedication. 
ſtrious Society (of which your Lord- 
ſhip is one of the Greateſt, and I 
the meaneſt Member) I have pro- 
ceeded to Tranſlate ſome of the | 
moſt curious Relations of Philoſo- 
phical Matters; in doing which I 
have affected to join the Utile with 
the Dulce, according to the Poet's 
Advice; and where I could, to 
give the Extract of ſuch Pieces as 
proceeded from ſome of thoſe In- 
genious Men, whoſe Lives have been 
accounted for before. I intended to 
have cloſed the Whole, my Lord, 
with what Monſ. Fontenelle calls Va- 
rious Obſervations upon Phyſicks in 
General, which contains the Hiſtory of 
Surpriging Phenomenons in Natural 
Philoſophy, that from Year to 
Year have been communicated 
to the Academy from all Parts of 
the 


<> , 


| Dedication. 
the World, and which, by rea- 
ſon of the Variety of the Subjects, 
could not be under pecu- 
liar Heads ; but finding the Work 
already grown too big under my 
Hands, [al reſerve this laſt Part 
for another Opportunity. 
In ſhort, my wr the whole 
Book is an Abſtra& of ſome 
of the Choiceſt Pieces, Memoirs, 
Diſſertations , &*c. that have been 
brought or ſent from time to 
time to the Academy of Sciences, 
moſtly by their own Members, 
within the compaſs of Thirteen 
or Fourteen Years, and diſpers d 
through almoſt twenty Volumes, 
in which there is ſtill ſo good 
Gleaning, that if what I have 
now Publiſh'd be agrecable to your 
| Lordſhip, and in any manner 


uſeful 


on. 
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uſeful to my Country, and it 
ſhall pleaſe: Cod to continue me 
the Hea lch and Leifure I now 
your Lordſhips Com- 
mands Qual always direct the Uſe 
of both, — Yeu lignifie 

the lame to, 4 
| 


Weltminſter 25: 
March 1737. 


My Lord, 


Your Lordſbip t moſt F. 22 oy 


Humble and Obliged Servant, 


. John Chamberlayne. 
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My LoxD, I think my ſelf bound to mention, 
by way of Poſtſcript, a kind of a Negative In- 
juſtice and Affront which the Ingenious Hiſtorian 
of the Tranſactions of the Academy has put upon 
our Nation, and more immediately upon the Royal 
Society. Your Lordſhip will obſerve in the Lives 
of the Marquis de L'Hopital, and Meſſieurs Vi- 
viani, Guglielmini, and Bernoulli, Four of the 
teſt Mathematicians of Europe, and all Mem- 
bers of the ſaid Academy, that there is an Account 
given of the Differential Calculation, and the In- 
vention thereof, which I think is every where 
aſcribed to the late Monſ. Leibnitx, a Privy- 
Counſellor and Hiſtoriographer of his Majeſty, 
as Elector of Brunſwick-Lunenberg , and one of 
the moſt Learned Men of our Age; at leaſt it is 
no where attributed, as it ought, to our own Coun- 
Sir Iſaac Newton, the Firſt Mathematician 
m the World, Now it 1s notorious that the 
Writers of the Ada Leipſienſia make Monſ. Leib- 
nit the Author of the faid Differential Calcu- 
lation; but it is not leſs known to your Lordſhip, 
that Dr. Aeill, in the Commercium Epiſlolicum, 
has done our Britiſh Philoſopher juſtice > and 
has fully proved that which Mr. L. did in ſome 
manner acknowledge to me (when I attempted to 
reconcile theſe two Great Men) that Sir I. N. 
might be the firſt Inventer, but that he himſelf 
had luckily fallen about the ſame Time upon the 
ſame Notions. 
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HE Account of the French Academy 
„% Sciences conſiſts of two Parts; the 
72 which we call more parti 
8 ly the Hiſtorical Part, is an Extract 
N 44 — of pages". rem 
Things that have been reported to Woe 
either by Writing or Word of Mouth. The 
cond are the Memoirs, that is to ſay, ſome of thoſe 
Pieces read in the Academy, and eſteem'd the moſt 
important, and moſt worthy to be communicated 
to the Publick at their whole Length. 
The Memoirs are in a manner what we call in # 
common Hiſtory, the Authentick Acts, or Docu- 
ments, and are publiſhed with the ſame, by way 
.of Appendix. 3 92 
This Hiſtorical Part comprehends more than the 
Memoirs, being a Colle&ion of ſuch Matters as 
were not thought proper to be deduced at length, 
and yet ought by no Means to be entirely —_— 
A 


II. 
. 
K 
" 


ſtory, as 
.of P 


i De PREFACE. 
and whether it treated of Subjects that were 
common to the Memoirs, or diſtinct from them, it 


was thought moſt proper to bring it down to the 


reach of all ſuch as have but a moderate Tincture 
of the Mathematicks, or of Natural Philoſophy : 
We have therefore endeavoured to render this Hi- 
near as we could, intelligible to all Sorts 
and have taken care to interpoſe oc- 
caſionally, ſuch Explanations as may facilitate the 
reading the Memoirs, fome of which might per- 
haps be more clearly underſtood, if they were 
joyned to that Part of the Hiſtory that tallies 
with them. . 

When we met with a Subject that would not 
bear turning another way, nor to be treated of 
more ſuperhcially than it was in the Memoirs, 
which happens ſometimes in the Caſe of Machines, 
or in Demonſtrations, Geometry and Algebra; 
we have been forced to paſs them over in filence, 


unleſs there was occaſion of giving ſome Hiſtorical 


Account of the Progreſs that had been made therein, 
or to relate the News to thoſe who would at leaſt 
be very glad to hear of the Advancement made of 
any particular Art or Science. 

And on the contrary, when a Mutter contained 
in the Memoirs was fo intelligible, that it could 
not be render'd more plain by the Hiſtory, we 
have ſpared the unneceſſary Pains of repeating it. 

In general, we have been of Opinion, that for 
the ſake of thoſe that were but ſuperficially, as 
well as of thoſe that were profoundly Learned, it 
would not be amiſs to prefent under two different 
Forms, the Matters which compoſe this Colle&ion, 
by which Means the Labours of the Academy vouy 

I | 


Ne PREFACE. * 


de better known, and the Taſt and Reliſh of Sci- 
$ ences would be more enlarged. 
But to what e is it to extend the Love of 
Mathematicks, and of Philoſophy, and of what 
Uſe are theſe Labours of the Academy? This is a 
very common Queſtion, and which indeed the 
moſt part of the World will hardly allow to be fo 
much as a Queſtion. 

We readily look upon that which we don't un- 
derſtand as uſeleſs and unprofitable; tis a kind of 
7 Revenge we take upon Learning; and foraſmuch 
as Philoſophy and Mathematicks are generally but 
little known, they do as generally paſs for uſeleſs 
Things. The Source of this Unhappineſs is plain, 
they are Vild and Thorny, and very hard to come 
. 


We have one Moon to light us during the Night; 
What is it to us (ſay they) if Jupiter has four ? 
What occaſion is there for ſo many painful Obſer- 
4 vations, fo many tedious Calculations to diſcover 
exactly the Courſe of them? They will not yield 
us the more Light for it; and Nature, which has 
placed theſe little Stars out of the reach of our 
3 Eyes, does not ſeem to have made them for us. In 
3 Conſequence of ſuch plauſible Reaſonings is, that 
3 weought not to have obſerved them with the Te- 
leſcope; and if we had not, it is certain that we had 
been great Loſers; for thoſe that underſtand ne- 
ver fo little the Principles of Geography and of 
Navigation, know, that ſince the Diſcovery of Ju- 
piter's Moons, they have been more uſeful to us, 
with reſpect to thoſe Sciences, than even our own 
Moon; and that they ſerve, and will always ferve 


more and more to make our Sea-Charts incomparably 
| 2 2 More 


iv The PREFACE. | 
more exact than the ancient ones, and thereby 
will probably fave the Lives of an infinite number 
of Sailors. If in the whole Science of Aſtronomy | 
there were no other Advantage than that which is 
produced by the Diſcovery of Jupiters Moons, it 
would ſufficiently juſtifie thoſe vaſt Calculations, * 
thoſe conſtant and nice Obſervations, that great Ap- 
paratus of Inſtruments wrought with ſo much Care, 
and that noble Edifice, erected ſolely for the Uſe of 
this Science. In the mean time the Maſs of Man- 
kind either knows nothing of theſe Satellites or 
Moons of Jupiter, unleſs it be by hear-ſay, and 
very confuſedly, or are entirely ignorant of the 
Connexion it has with the Art of Navigation; or do 
not fo much as know that that Art is become more 
perfe& in the preſent Age. : 
Such is the Fate of thoſe Sciences, that are in 
the hands of a ſmall Number of Perſons ; the Ad- 
vantage of their Progreſs is inviſible to the greateſt 
part of the World, eſpecially if they are ſhut up in 
fuch Profeſſions as do not make a great Noife. 
Why are we arrived at a greater Facility in this age 
to carry on Rivers, make Canals, and eſtabliſh : 
new Navigations? Why, it is becauſe we under- 
ftand much better the Art of Levelling a Country, 
and of making Shuices. 
Builders and Mariners have been eaſed in their 
Labours, without ſo much as diſcovering the Skill 
of the Geometrician that help'd them; they have 
been moved in a manner, as the Body is by the Soul, 
without ſo much as knowing it; the reſt of the | 
World are yet lefs able to diſcover the Genius | 
which preſides over any Enterprize; and it is e f 
h a 


2 kind of an Ungratitude that the 
the Fucceſs thereof, 


De PREFACE. v 
Publick enjoys 


The Science of Anatomy, which of late has been 


= fo carcfully ſtudied, could not become more exact 
it without rendring the Art of Surgery more ſafe in 


its Operations. This the Surgeons know very well ; 
but thoſe that reap the Benefit of their Art, know 


1 nothing of the matter; And hoy ſhould they? They 
7 muſt compare the Ancient Surgery with the Mo- 
dern; that would be a great Study, and by no 


means agreeable to them. The Operation has ſuc- 
ceeded, and that is enough; What need is there of 
knowing whether in anotherAge the Succeſs would 


have been equal? 


'Tis amazing to confider how many things ſtand 


before our Eyes without our perceiving them: The 


Shops of Artificers ſhine on all ſides with Ingenui- 
ty and Invention, which nevertheleſs do not at- 
tract our Obſervations ; Spectators are wanting to 
the molt uſeful Inftruments and moſt ingenious 
Works, and nothing would be more Marvellous, 
to ſuch as knew how to be affected therewith. 

If a Society of Learned Men have, by their 
noble Endeavours, brought to a greater Perfection 
Geometry, Anatomy, the Mechanicks, or any other 
uſeful Science, we mult not pretend to ſeek out 
this remote Spring to make known our Obligati- 
ons to them, and to do Honour to the Uſefulneſs 
of their Diſcoveries. It will always be more eaſie 
to the Publick to enjoy the Advantages that ariſe 
from thence, than to attain to the Knowledge there- 
of. The Determination of the Longitudes by 
Jupiter's Moons, the Diſcovery of the Ductus 1to- 
racicus, a more convenient and exact Method of 
a 3 Levelling 
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Levelling are not ſuch kind of Novelties as will 
make a noiſe like a fine Poem, or an eloquent Ha- 
rangue. 

The Advantage of the Mathematics, and of 
Natural Philoſophy, tho* indeed not very evident, 
are not the leſs folid or real. If Men were only | 
to be confider'd in their Natural State, nothing is 
more uſeful to them, than that which tends to pre- 
ſerve Life, and to thoſe Arts which are ſo 
neceſſary and ſo ornamental to Society. 1 

That which relates to the Preſervation of Life, 
is particularly the Object of Natural Philoſophy ; | 
and with this view it is divided by the Society in 
to three Branches, which makes three different kinds 
of Profeſſors, Anatomy, Chymiſtry and Botany. It 
is eaſie to ſee, how greatly it imports us to know {| 
exactly Humane Bodies, and the Remedies or Me- 
dicines that may be drawn from Plants and Mine- © 
rals. 4 

As for the Arts, the Reckoning up of which 
would be infinite, ſome of em depend upon Na- 
tural Philoſophy, and others upon Mathematicks. 

It ſeems at firſt that if one would only regard 
what is profitable in Mathematicks, one ſhould not 
cultivate them any farther, than as they have an 
immediate and ſenſible Relation to Arts, and leave 
all the reſt as a vain Theory: But ſuch an Idea of 
the Mathematicks would be very falſe. 

The Art of Navigation, for inftance, has à ne- 
ceſſary Connexion with Aſtronomy; on which Ac- 
count, the Study of the latter can never be car- 
ried too far for the Intereſt of the former. Aſtro- 
nomy has an indiſpenſible occafion of Opricks, on 
account of long PerſpeRive-Glaiſes ; and both the 

One 
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one and the other, as well as all the Parts of Mathe- 
maticks, are founded upon Geometry ; and if you 
will go to the end of em, even upon Agebra it ſelf. 

Geometry, and eſpecially Algebra, is the Key 
of all the Enquiries that can be made into Magni- 
tude, Theſe Sciences, which do only concern them- 
ſelves with abſtracted Relations and ſimple Idea's, 
may appear unfruitful, fo as they do not go 
out, as one may ſay, of the Intellectual World; 
but mixed Mathematicks, which deſcend to Matter, 
and which conſider the Motions of the Stars, the 
Augmentation of Moving Powers , the different 
Ways made by the Rays of Light in different 
Mediums, the different Effects of Sound by the Vi- 
brations of Strings, in a word, all the Sciences 
that difcover the particular Relations of ſenſible 
Magnitudes, go fo much the farther, and with fo 
much greater Certainty, as the Art of diſcovering 
Relations in general is more perfect. An univerſal 
Inſtrument cannot have too great an Extent, nor be 
too handy, nor too eaſie to be applied to every 
thing we deſire to obſerve; it is ſo uſeful, that no 
Science can be without its Aſſiſtance; for which 
reaſon it is, that among the Matbemuticians of the 
Academy, from whom the Publick is to expect any 
Advantage, the Geometricians, or Alzebraiſts make 
one Claſs, as well as the 4/Iranomers and the Me- 
chaniſts. 

Nevertheleſs it is true,that all the Speculations of 
pure Geometry or Algebra are not applicable to uſe- 
ful things; but it is true alſo, that the moſt part of 
thoſe which are not immediately applicable, do lead 
to, or are connected with thoſe that are fo. Lo know, 
that in a Parabola the Sub-rangent is double to the 

a4 Cor- 
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Curreſi Abſsſſe, is a Knowledge very barren in 
it ſelf; but for all that, one cannot without it at- 
tain to the Skill of throwing Bombs with that Ex- 
actneſs of which we are now Maſters, In the 
Mathematicks, there are much fewer evident Uſes, 
than ions or Truths; and it is well if the 
Concurrence of ſeveral Truths do always produce 
one ſingle Uſe. Moreover, there are Geometrical 
Speculations, which tho not immediately applicable 
to any thing uſeful, may in the Conſequences be- 
come ſo, When the greateſt Geometricians in the 
Seventeenth Century ſet themſelves to Study a 
new Curve, which they called a Cycloide, it was 
at firſt but a pure Speculation, to which they were 
excited by the Vanity of excelling each other in 
the Diſcovery of different Theorems : They them- 
ſelves did not pretend to labour for the Publick 
Good ; and yet it has happened, that their diving 
thus into the Nature of the Cycloide has been the 
occaſion of advancing Pendulums to the utmoſt Per- 


fection, and meaſuring Time with the greateſt Ex- 


actneſs. 

It is the fame with Philgſophy as with Geometry. 
The Anatomy of Animals ſhould feem to be a very 
indifferent matter to us, we are only concerned to 
know the Humane Body: But ſuch a part, which 
in the Bodies of Men is of fo nice or fo confuſed a 
Structure as renders it invitible, becomes ſenſible 
and manifeſt in the Bodies of other Animals. 
Hence it 1s, that even Moniters themſelves are not 
to be flighted. The Mechaniſm that is concealed 
in one Species of Creatures, or in a common Stru- 


cture, may be diſcloſed in another Kind, or in an 


extraordinary Compoſition; and one would be 
e apt 
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apt to ſay that Nature by multiplying and diver- 
ſiſying her Works, cannot ſometimes avoid diſco- 
vering her own Secret. . 
The Ancients knew the Load. ſtane, but they 
were acquainted with no other Quality of it, ſave 
that of attracting Iron. Whether it was, that they 
did not much value a Curiofity which led them to 
nothing, or whether they had not the Genius of 
making Experiments, it is certain they did never 
examine the Nature of this Stone with the At- 
tention that was due to it : One fingle further Ex- 
periment might have taught em, that it turns of 
it ſelf towards the Poles of the World, and had 
thrown into their Hands the ineftimable Treaſure of 
the Sea-Compaſs. They did in a manner touch 
the important Diſcovery and let it go again; and 
if they had allowed a little more time to a Curio- 
fity which ſeemed unprofitable, the hidden Ad- 
vantage would ſoon have diſcovered it ſelf. 

Let us always be heaping up Mathematical and 
Phy/ical Truths, and let what will come of it, the 
Riſque cannot be great : This is certain, that out 
of ſuch a Stock, a great number have ariſen which 
have been found to be exceeding uſeful : We may 
juitly preſume that we ſhall draw a great many 
from the fame Vell, ſhining even at their Birth 
with a ſenſible and undoubred Profit; others there 
will be, that muſt ſtay ſome time, till they be 
ripen'd and their Uſe diſcover d by a careful Medi- 
tation, or a lucky Chance: There will be others, 
which, taken ſingly, may appear barren, and per- 
haps will not be otherwiſe till we think of coming 
nearthem : Laſtly, and at the worſt, there may 


be ſome alſo that ſhall remain for ever uſeleſs. 
I mean 


g 
: 
: 


ö — — 
— — oc rr, oe”, ” - 
< — m 


x Tee PREFACE 
I mean uſeleſs with reſpect 
I may fay, coarſe Uſes, 


to Senfible and, as 
for otherwiſe they will 
not be fo. An Object, towards which we turn our 
Eyes only, becomes more clear and more illuſtrious | 
when the neighbouring Objects, which we do not Þ 
however look upon, are enlighten'd as well as it; for it 


takes advantage of the Light, which wy commu- 


nicate to it by Reflexion. Thus the Diſcoveries 
that are viſibly uſeful, and which ſeem only to 
deſerve our chief Attention, are in ſome manner 
illuſtrated by others that are thought uſeleſs. All 
Truths are enlighten'd by each other. 

It is always uſeful to think right, even upon 
uſeleſs Subjects. Tho' Numbers and Lines ſhould 
abſolutely lead us to nothing ; yet they would al- 
ways be the only certain Sciences that are beſtowed 
upon our Natural Lights, and they would ferve to 
furniſh our Reaſon more ſurely with the firſt Ha- 
bitude, and the firſt Turn towards Truth: They 


would teach us to work up Truths to catch the 


firſt Thread of them, tho? often exceeding fine and 
almoſt imperceptible, and to follow it as far as it 
could lead us; in a word, they would render 
Truth fo familiar to us, that upon other occaſions 
we might diſcover it with the firſt caſt of the Eye, 
and, as it were, almoſt by Inſtinct. 

The Geometrical Genius is not ſo confined to 
Geometry, but that it may be drawn away from it, 


and applied to other Sciences. A Work of Morality, | 


of Politicks, of Criticiſm, perhaps of Eloquence it 
ſelf, will be more beautiful, all other Things being 
equal, if it be performed by the Hand of a Geome- 
trician. The Order and Regularity, the Method 
and Exactneſs, which ſhine in good Books of late, 
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may be firſt owing to that Geometrical Spirit, 
which ſpreads it ſelf more than ever, and which 
in ſome manner draws nearer and nearer, even 
to thoſe that do not underſtind Geometry. 

Sometimes a Great Man gives the Mode to all 
thoſe of his own Age; and he to whom the Glory 
of eſtabliſhing a new Manner of Reaſoning is 
moſt juſtly due, may appear to have been ſome 
excellent Geometrician, 

Laſtly, Every thing that raifes us to Refle- 
ctions, which altho* purely Speculative, are Great 
and Noble, is an Advantage which may be named 
Spiritual and Philofophical ; for the Mind has its 
Wants as well as the Body, and they are perhaps 
of as large an Extent too. It will know, and all 
that can be known is neceſſary to it; and nothing 
proves more plainly how much it is deſtined to 
the finding out Truth; nothing perhaps is more 
Glorious for it than the Pleaſure it taſts, and ſome- 
times, in ſpight of it ſelf, in the dryeſt and moſt 
thorny Study of Algebra. | 

But without changing the common Idea's of 
Things, and without having recourſe to Advantages 
that may appear too ſubtile and too refined, we may 
poſitively aftert, that both the Mathematicks and 
Philoſophy have Parts in them which are only cu- 
rious, and this is common to them, with other Sci- 
ences, that are generally allowed to be very uſeful, 
ſuch as Hiftory, &c. 

Hiſtory does not furniſh, in its utmoſt Extent, 
Examples of Virtue, nor Rules for the Conduct of 
our Lives : Beſides which, it is only a Repreſenta- 
tion of perpetual Revolutions in Humane Affairs, 
of the Riſe and Fall of Empires, of — Cu- 

oms, 
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ſtoms and Opinions, which are continually ſucceed-—-· 
one another; in a word, of all that rapid Motion, 
which altho inſenſible, whirls every thing about with | 
it, and is always changing the Face of the Earth. 
It we would ſet one Curioſity againſt another, 
we ſhall find, that. inſtead of this Mation which 5 
toſſes about Nations and overturns States, producing 
others out of their Ruin, Philoſophy conſiders thne 
great and univerſal Motion, by which the whole 
Courſe of Nature is put into Order, which has 
hung up the heavenly Bodies in different Spheres, 
which kindles and extinguiſhes the Stars, and 
which by always following unchangeable Laws, 
produces an infinite _— of Effects. If the 
amazing Difference of the | and Cuſtoms 
of Nations is fo agreeable to be reflected on, it muſt 
alſo be an extreamly great Pleafure to conſider the | 
vaſt Diverſity in the Compofition of the different 
Kinds of Animals, with reſpe& to their different 
Functions, to the Elements where they live, to 
the Climates they inhabit, and to the Food by 
which they are ſubſiſted. The moſt curious Stroaks 
in Hiſtory can hardly be compared to the Phaſphori, 
to cold Liquors, which being mingled together, 
produce Heat or Flame; to Trees of Silver; to the 
almoſt Magical Sports of the Load-/tone;, and an 
infinite number of Secrets that Art has diſcovered, - 
by watching cloſely, and curiouſly prying into Na- 
ture. In a word, Philoſophy traces and unravels, as 
much as poſſible, the Footſteps of that infinite Wit- 
dom and Underſtanding which has produced all 
Things; whereas Hiſtory has only for it Objects the 
irregular Effects of the Paſſions and Caprices of 
Men, and a train of Events ſo whimſical, that it 
Was 
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4 was formerly ſuppoſed, that they were governed 
and diretedby a blind and ſenſeleſs Divinity. 


We muſt not count among the fimple Curio- 
fities of Natural Philoſophy, thoſe ſublime Refle- 
ctions upon the Author of the Univerſe, to which 
it _ leads us. That great Work, always more 
wonderful in proportion to its being better known, 
give us fo high an Idea of its Author, that we 
perceive our Minds overwhelmed with Adauration 
and Reſpect. 

Above all, Aſtronam and Anatomy are the two Sci- 
ences which do moſt fenfibly offer to our Thoughts 
two great Characters of the Creator; the one his 
Immenſity by the Diffances, Magnitude and Number 


of Heavenly Bodies; the other, his infinite Wiſ- 
dom by the Mechaniſm of Animals. Thus true 


" Philoſophy is exalted even to a kind of Theology. 


The different Views of the Mind of Man are 


© almoſt infinite, and Nature is quite ſo: So that 
we may daily expect Diſcoveries either in Mathe- 
 maticks or Phyſicts, that will procure us new Kinds 


of Profit or Pleafure. 
| Uſes that could be made of the Mathemaricks about 


Reckon up all the different 


a hundred Years ago, none of em come near the 
Glaſſes with which they have furniſhed us fince 
that Time, and which are a new Organ of Sight, 
that we durſt not have e:.::2tcd from the Hands of 


Art. How great would have been the Surprize of 


the Ancients, if any one had told em, that their 
Poſterity would one Day, by the help of certain 
Inſtruments, have diſcovered an infinite number of 
Odjects, which they were not capable of ſeeing ; a 
Heaven unknown to them, Plants and Animals of 
which. they did not ſo much as expect the Exi- 
5255 Hence ? 
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ſtence > The Naturaliſts had ly made a great 


number of Curious 
tion of the Air-Pump 

roduced a vaſt Number more of a quite new 
— and which by ſhewing us Bodies in a Space 
void of Air, repreſents them to us as tran 


Experiments, the Inven- 


into a World different from our own, in which 
as we could have * 
haps the excellent Geo- 


they experience ſuch Changes 
formed no Notion of. Per | 
metrical Methods which are invented or brought to 


Perfection from time to time, will at laſt ſhew us 


the End of Geometry, that is to ſay, the Art of 


making Diſcoveries in that Science, which is all ; 
but Philoſophy, that contemplates an Object of an 


Obſervations to make, and Occaſions of enriching 
it ſelf, and will keep the Advantage of being a Study 
that can never be quite compleated. 

So many things that remain ſtill, and which will 
probably always remain to be known, give a handle 
to the affected Diſcouragement of thoſe who do 
not care to enter among the Thorns of Phyſicks. 
And in order to render natural Knowledge con- 
temptible, People often fall into an Admiration of 
Nature, and maintain that ſhe is incomprehenſible. 
In the mean time Nature is never ſo wonderful, 
nor ſo much eſteemed, as when ſhe is beſt under- 
ſtood : It is true, that that which is known is very 
little in Comparifon of that which remains yet un- 
known ; ſometimes even that which we do not 
know, is juſt what it ſeems we ought chiefly to 
apply our ſelves to. For inſtance, we do not know, 
at leaſt not certainly, why a Stone thrown up into 
the Air falls back again; but we know very well 

the 


has within half a Century f 
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unbounded variety and fruitfulneſs, will always fin 
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me Cauſe of the Rainbow, why it never exceeds 


| 


F 
- 


| ame; why when there are two Rainbows at once, 


a certain Heighth ; why its Breadth is always the 


the Colours of one are turned up-fide down with 
reſpe& to the other, ec. and yet how much more 


ample a Phenomenon does the Fall of a Stone 
from the Air appear, than that of a Rainbow? but 


* 


however, tho we do not know all, yet we are not 


Fignorant of all neither; tho' we are ignorant of 
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that which appears to the moſt ſimple, yet we un- 
der ſtand ſome of thoſe Things that are of a more 


= complex'd Nature; and if we ought to fear that our 
Vanity often flatters us with the Hopes of attaining 


the Knowledge of things that are not made for us, 
it is no leſs dangerous, if we ſuffer our ſelves ſome- 


times to be perſwaded by our Sloth, that we are 


condemned to a State of greater Ignorance than we 
really are. 


We may be allowed to reckon that the Sciences are 


but juſt born, either, becauſe that among the Ancients 


they were always in a very imperfect Condition, or 
becauſe their Footſteps have been almoſt wholly 
worn out, during the long Darkneſs of the barba- 
rous Ages; or, laſtly, becauſe we were not got into 


the right way of tracing em till within a Century. 
lf we ſhould examine hiſtorically the Progreſs they 


have already made, in ſo ſhort a ſpace of Time, 
in ſpight of the falſe Prejudices that they were 
forced to break thro? on all Sides, and which have 


long reſiſted 'em, ſometimes even in ſpight of the 


ſtrange Obſtacles of Authority and Power; in 


ſpight of the little Zeal that People have had for 


* Knowledges remote from common Cuſtoms; in 
| ſpight of the ſmall number of Learned Men, who 


have 


' 
[ 
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For ſuch a Collection of Materials, nothing but 4 
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bye devoted themſelves to ſuch Labours, in ſpight 
of the weak Motives to engage them therein; we 
ſhould be aſtoniſh'd at the Greatneſs and Swiftneſs 
of their Progreſs, ſeeing ſo many new ones pro- 
duced, as it were, out of nothing, inſomuch that we 
ſhould carry our Hopes too far perhaps for the time 
to come. | f 

The more Hopes we have that our Advances will 
be happy, the more we are obliged to conſider the 
Sciences, at leaſt that of Natural Philoſophy, as 
lying at preſent in their Cradle. Wherefore the Bu- 
nes of the Academy is only as yet to make an 
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ample Proviſion of Obſervations and well · atteſted 


Facts, which may be one Day the Foundation of à 
Syſtem ; for Syſtematical Philoſophy muſt ftay 
till the Experimental furniſhes her with neceſſary i 
Materials, before ſhe proceed to Building. 


Societies, and thoſe too encouraged by the Prince, 
can ſucceed in making and preparing it: Neither 
the Lights, neither the Cares, nor the Life, nor the 
Purſe of any Private Man are equal to it. There is 
required too great a Number of Experiments, and 
of two many different Kinds, and a too frequent R- 
ition of the ſame, too great a Variation of the 
ner of em, and too much Time to be ſpent in 
them for any one Man whatever. The Cauſe of 
the leaſt Effect is almoſt always involved in ſo ma- 
ny Folds and -Intricacies, that unleſs one unravels ? 

them with vaſt care, one muſt not hope that they * 
will diſcloſe themſelves. Tor of 
At preſent. the Academy of Sciences does not ſet 
about Nature but in little Parcels : No general 
Syſtem for fear of falling into thoſe raſh _w_ 
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' WM which do but too well accommodate the Impatience 


of our Minds, and which being once eſtabliſned 
do oppoſe the Truths that preſent themſelves to 
our View. To Day we make ſure of one Fact, to 
Morrow of another that has no Relation to the for- 
mer. We venture ſometimes to gueſs at Cauſes, 


.,, Wbut then we produce em for no more than Con- 


¶ ectures. Thus the Collection which the Academy 
offers to the Publick, is compoſed of Pieces that 
are looſe and ind on each other, of which 
each private Man, who is the Author, is reſpon- 
J {ible for the Facts and iments, and of which 
A the Society does not allow the Conclufions, but 


2 with all the Reſtrictions of a diſcreet Scepticiſin. 


Ihe time will come, perhaps, that theſe ſcatter'd 
Members may be brought into a regular Body, and 
if they are ſuch as we wiſh them, they will almoſt 
form themſelves ; ſeveral diſtinct Truths, as ſoon 
as they are in a ſufficient Number, do fo lively 
offer to the Mind their Relations and mutual 
| cies, that it ſhould ſeem, that after having 
been ſeparated from each other, by a kind of Vio- 
7 lence, they naturally endeavour to be re- united. 
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RULES and ORDERsSE 


Appointed by the 


K I N G 


FOR THE 


GOVERNMENT | 


OF THE 


Royal Academy of Sciences. 


HE King being deſirous to give Marks 

of his Affection to the Royal Academy | 

of Sciences, has reſolved upon the 

U following Regulations, which his Ma- 

jeſty expects ſhall be punctually complied with. |} 
J. 

Tus Academy ſhall always remain under the Pro- 
tection of the King, and receive his Orders by ſuch | 
of the Secretaries of State, as his Majeſty ſhall ap- 
point to deliver them. 


II. THE 


Orders for the Government, &c. xix 

| II. 

THe ſaid Academy ſhall always be compoſed of 
four Sorts of Academiſts, Honoraries, Penſioners, 
Aſſociates and Pupils ;, the firſt Claſs to be com- 
poſed of Ten Perſons, and the three others of Twen- 
y each; and none ſhall be admitted into any of 

Wheſe four Clailcs, but by the Choice and Appro- 

bation of his Majeſty. 

III. 

Tae Honoraries ſhall always be Inhabitants of 
the Kingdom, and recommendable by their Skill in 
the Matbematicks : One of theſe ſhall be Pre/ident ; 
but all of em excluded — being Penſioners. 

| IV. 

THe Penſioners ſhall always be Inhabitants of 
Paris; three of em Geometricians, three Aſtrano- 
mers, three Mechanifts, three Anatomiſts, three 
WCbymiſts, three Botaniſts, one Secretary, and one 
Freaſurer; and when it (hall happen that any one 
of theſe is called to any Office or Employment, 
Jobliging him to live out of Paris, his Place ſhall 
pe filled up by another, in the ſame manner as if 
Me were Dead. 8 


Au the Aſſociates, conſiſting of the like 
Number as the Penſioners, Twelve ſhall always be 
nhabitants of the Kingdom, two of whom ſhall 
apply themſelves to Geometry, two to Aſtronomy, 
wo to the Mechanicks, two to Anatomy, two to 
oymiſtry, and two to Botany: The eight remain- 
ng may be Foreigners, and allowed to apply them- 
ſelves to ſuch of the above-mentioned Sciences, as 
all be moſt ſuitable to their Genius and Studies. 
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XX 


Orders for the Government of 
VI. 

Tae Pupils ſhall be ſuch as are ſettled in Paris, 
and each of them muſt apply himſelf to that par- 
ticular Science of which the Pen/ioner-Academiſ}, 
under whoſe Tuition he is put, ſhall make Profeſ- 
fion : And if they ſhould be called to any Employ- 
ments, requiring them to reſide in other 
Place, their Offices ſhall be vacant as if they were 
Dead. wi q 

* n | 


To fill the Place of an Honorary Member, the 
Society ſhall chuſe by pap ay 4 of Voices, a Per- 
fon to be recommended to ing for his Appro- 
VIII. 

To fill the Place of a Penſioner, three Perſons 
ſhall be named, of whom two at leaſt are to be 
Aſſociates or Pupils, and their Names ſhall be laid 
before his Majeſty, to the end, that he may chuſe 
one out of em. * . BK 

IX. 


To fill the Place of an Aſociate, the Academy 7 
ſhall chuſe two Perſons, one of whom, if not both, 
to be taken out of the Number of the Pupils, and 
their Names laid before the King, that he may be 
pleaſed to chuſe one of 2 3 

To fill the Place ofa Pupil, each of the Penſioner: 
may chuſe one, whom he ſhall offer to the So- 
Clety for their Conſideration, and he upon whom 
the Majority of Voices falls, ſhall be propoſed to 


bation. 
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XI. 8 
N © Perſon ſhall be to the King, in or- 


ler to be put into any of the abovementioned Places 
ademiſt, unleſs he be a Man of found Morals 


1s, 
Ar- 


cf. Wand known Probity. 

y- | XII. 

ler No Man that is a Esccleſiaſtict, or be- 
ere Mlongs to any Order of Religion, ſhall be propoſed; 


Junleſs it be to fill the Place of an Honorary Aca- 
FR * 


| demiſt.. 
NoNE ſhall be 


to the King, for the 
Places of Penſioner or ate, but ſuch as have 
diftinguiſh'd themſelves by ſome conſiderable Work 
which they havepubliſhed ; by ſome Courſe made 
with Reputation in the Science they profeſs ; by 
be ſome Machine of their own Invention zor ſome par- 


NoxNeE ſhall be propoſed for the Places of Pen- 
aner or Aſſociate, unleſs they have attained to 
che Age of 25 Years at leaſt, 

XV. 

No ſhall be propoſed for the Places of Pu- 
7 pil, unleſs they be at = 20 Years old. 

VI. 

3 THE ordinary Meetings of the Academy ſhall 
be kept in the King's Library every Wedneſday and 
- WJ Saturday; but if either of theſe Days happen to be 
m a Holiday, the Meeting ſhall be the Day before. 

F EAck Meeting ſhall laſt at leaſt two Hours, 
chat is to ſay, from Three to Five in the Afternoon. 


* K 
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xi Orders for the Government of 
XVIIL 

TRE Receſſes or Vacations of the Academy ſhall 
begin upon the 18th of September, and end the 
11th of November, beſides which there (hall be no 
Meetings during the 15 Days of Eaſter, Whitſon- 
Week, and from W to Twelftb- day. 

_ "IS | 

THE Academiſts ſhall diligently attend at every 
Meeting; and none of the Penſioners be abſent 
above two Months for his own particular Affairs, 
without his Majeſty's expreſs Leave, unleſs it be 
in the time of the Vacations. 
RX. 

IT having been found by Experience, that there 
are a great many Inconveniencies in theſe Works to 
which the Academiſts apply themſelves in common; 
each one ſhall chuſe a particular Object of his Stu- 
dies, and by the Account he ſhall give of it in the 
Meeting ; he ſhall endeavour to enrich the Academy 
by his Diſcoveries, and improve himſelf at the ſame 
time by their Obſervations. 

XXI. c 

AT the beginning of each Year, every Penſſoner 
Academiſt ſhall be obliged to give an Account in 
Writing to the reſt of the Body, what Work he 
deſigus chiefly to engage in; and the other Aca- 
ademiſts ſhall be deſired to give the like Declara- 
tions of their Deſigns. 

XXII. 

THo' each Academiſt be obliged to apply him- 
ſelf chiefly to ſuch things as relate to the particular 
Science in which he is engaged; yet every one 
| ſhall be exhorted to extend his Enquiries into all 

that may be uſeful and curious in the ſeveral Parts 


of 
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of the Mathematicks, in the different Courſe of 
Arts, or that may any way relate to the Know- 
ledge of Natural N 17 Philoſophy. 
every Meeting, two at leaſt of the Pen/ioners 
Academiſts, (hall be obliged, in their turns, to bring 
ſome of their particular Obſervations ; as for the 
Aſſociates, they (hall always have the Liberty to 
propoſe theirs likewiſe 3 and all that are preſent, 
whether Honorary Penſioners, or Aſſociates, may, 
according to the Order of their Science, war 4 
their Remarks upon what has been propoſed; but 
the Pupils ſhall only ſpeak when they are deſired 
by the Preſident. 

XXIV. 

ALL the Obſervations brought by the Acade- 
miſts to the Meetings, ſhall be by them, the ſame 
Day, delivered in Writing to the Secretary, to the 
End, that Recourſe may be had to them upon 
occaſion. 

XXV. 


ALL the Experiments that (hill be related by 
any Academift, ſhall be repeated by him, if poſ- 
ſible, at the Meeting, or at leaſt at Home in private, 
when ſome of the Academiſts are preſent. 

XXVL 

THE Academy ſhall take great care, that upon all 
occaſions, when the Members happen to be of dif- 
ferent Opinions, no Expreſlions of Anger or Con- 
tempt be uſed by them againſt each other, neither 
in Diſcourſe nor Writing : and whenever they hap- 
pen to oppoſe the Sentiments of any Learned Men 
whatever, they ſhall be exhorted to ſpeak of him 


with Reſpect. 
bay XXVII. TRE 


Ar 


y | 
thematicks or Phyſicks, and when they come to fill 
up the Vacancies of Members, Preference is given 
to thoſe Learned Men who have been moſt punctual 
in ſuch kind of Correſpondencies. 
VIII. | 

ppoint ſome of their Mem- 


X 
ſhall a 
bers to read all the valuable Pieces that appear in 
Phyſicks or Mathematicks, whether in France or 


THE Academy 


elſewhere; and the Perſon to whom ſuch 
Pieces 1s referr'd, ſhall make his Report to the 
Company without Criticiſing upon it, and only re- 
preſent what may be uſeful in it. 

= XXIX. 

THE Academy ſhall repeat all the conſiderable 
Experiments that have been made elſewhere, and 
ſhall note upon their Books the Conformity or Dif- 
ference between their own, and others Obſerva- 


tions. 
T XXX. | 

IF any of the Members propoſe to Print a Book, 
it ſhall be firſt ſubmitted to the Examination of the 
Academy ; and no Approbation of it ſhall be given, 
till it has been quite read it the Publick Meetings, 
or at leaſt not till after an Examination and Report 
of it has been made by ſuch Perſons to whom it 
ſhall Have been referr'd: And none of the Mem- 
bers ſhall put his Title of Academiſt at the 2 
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of any 1 which & x * unleſs it has 
been thus firſt approved dy ademy. 

XXXI. 
THE Academy ſhall examine, if his Majeſty 
orders it, all the Macbines for which his Patent or 
Priviledge is defired by the Inventors, and ſhall 
certiſie whether they be New and Uſeful; and the 
Inventors of ſuch as have been approved ſhall be 
obliged to leave a Model with the Academy. 
XXXII. 
THE Honorary Penſioners and Aſſociates Aca- 
demiſts, (hall have Voices when the Debate is 
only about Sciences. 
XXXIII. 
THE Honorary and Penſioner Academiſts ſhall 
have Voices in all Elections, and other Affairs re- 
lating to the Society, and all ſhall be determined 


by Balottin 
4 * XXXI V. 


Suc H as are not of the Academy may not aſ- 
ſiſt, nor be admitted into the Ordinary 63 
unleſs it be when they are . by the Se- 
cretary, in order to propoſe ſome New Machine, or 


other Diſcovery. 
* XXXV. 


EVER Y Body ſhall be admitted into the Pub- 
lick Meetings, which are to be held twice a Year, 
the firſt the Day after St. Martins, and the other 
the Day after Eaſter. 

XXXVI. 

T EH E Preſident and the Honorary Members ſtall 
fit at the upper end of the Table: The Penſioners 
on each fide of the Table, the Aociatet at the lo 8 


Xxvi Orders for the Government of 

end, and the Pupils each one behind the Academiſt 
to whom he belongs. 
XXXVII. 

IT ſhall be the care of the Preſident, that good 
Order be kept at every Meeting; and he ſhall give 
an exact Account to the King, or to that Secretary 
of State, to whom his Majeſty ſhall refer him, 
of all Matters relating to the Academy 

XXXVIII. 

IN all Meetings, the Preſident ſhall cauſe the 
different Matters to be fairly Debated, take the 
Opinion of every one that has 1 right of Voting 
according to their Order, and ſhall determine the 
Queſtion by the Plurality of Voices. 

XXXIX. 

THE King ſhall appoint a Preſident the firſt 
Day of every Year; but tho a new Nomination 
be neceſſary each Year, yet he may be continued 
during his Majeſty's Pleaſure; and whereas the 
ſaid Pre/:dent may be obliged to be abſent ſome- 
times, either thro* Indiſpoſition, or on account of 
his private Affairs, the King will be pleaſed at the 
fame time to appoint another Academiſt, who (hall 


ſupply the Preſident's Abſence. 


XL. 

T HE Secretary ſhall be very punctual in Col- 
lecting the Subſtance of all that is propoſed, de- 
bated, examined and refolved in the Meetings, 
and ſhall enter an Account of it in the Journal of 
each Day, and regiſter the Books or Papers that have 
been read: He ſhall Sign all the Accounts that 
thall be given thereof, either to the Members of 
the Socicty, or to any others that may be con- 
cerned to have them ; and every Year at the end 
of 
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of December, he ſhall publiſh an Extract from his 
Regiſters, or a Rational Hiſtory of the moſt re- 
markable — 1 the Society. 

l. 
THE Regiſters, Titles and Papers concerning 
the Fr. ſhall always reamain in the Hands of 


the Secretary, to whom they ſhall be deliver'd by 


an Inv , which the Preſident ſhall make of 
them: And at the end of every Year, the ſaid In- 


ventory ſhall be collated by the Preſident, and aug- 
mented with every thing that has been brought in, 
during the faid Year. An. 

II. 


THE Secretary ſhall be l, and when 
thro? Sickneſs, or any other juſt Cauſe, he be hin- 
dred from attending, he may appoint ſuch of the 
Academiſts as he thinks fit, to take the Minutes in 
his ſtead. 


XLIII. 
THE Treaſurer ſhall keep all the Goods, Books, 
Inſtruments, Machines, and other curious Things be- 
] 


onging to the Academy; and when he enters upon 
his Office, the Preſident ſhall deliver them all to 
him by an Inventory; and at the end of every 
Year, he ſhall inſert into the ſaid Inventory all that 
has been added fince the laſt Year. 

XLIV. -- 

WHEN any Learned Man ſhall deſire to ſce 
any of the Things committed to the Cuſtody of the 
Treaſurer, he ſhall take care to ſhew them; but 
he ſhall permit nothing to be taken from the Place 


where it is kept, without an Order in Writing 
from the Academy. | 


THE 


Neem 


Orders for the” Government of 


| XLV. 

THE Treaſurer ſhall be and when 
thro any Lawful he cannot fulfil the 
Duties of his Place, he may ſubſtitute ſome Aca- 
demift during his Abſence. 

XLVL | 
T o facilitate the Impreſſion of the ſeveral 
Works that may be compoſed by the Academiſts, 
the King allows them to chuſe a Bookſeller, to 
whom, in Conſequence of fuch Choice, his Maje- 
ſty will grant the neceſſary Privi for Print- 
ing and Diſperſing the Works of any Member as 
ſoon as they ſhall be approved of by the Academy. 


XLVIL 
FoR encourageing the Academiſts to continue 


their Labours, his Majeſty will continue to pay 
them their Ordinary Penfions ; and will moreover 
grant them inary Gratifications, in propor- 
tion to the Merit of their Works. 
X L.VIIL 

Fo & the Aſſiſtance of the Academiſts in their 
Studies, and to facilitate the Means of perfecting 
their reſpective Sciences, the King will continue 
to allow the neceſſary Charges for making the ſe- 
veral Experiments and Diſcoveries of every Aca- 


demiſt. 
- fr XLIX. 


To recompence the diligent Attendance of Mem- 
bers, at the Meeting of the Academy, the King will 
diſtribute at every Meeting forty Jettons to all 
the Penſioners as ſhall be youu preſent, 

IT is his Majeſty's Pleaſure, that the preſent 
Regulation be read at the next Meeting, and 2a 

tered 


rr 


G 


Done at Verſailles, 26. Jan. 1699. 
Signed LEVIS. 
And lower, Phehpeaux. 


By Vertue of this Regulation, the Academy of 
Sciences became a Corporation, eſtabliſhed by 
Royal Authority. | 

It is a very numerous Body, including under 
different Titles the moſt famous Perſons in any of 
the Sciences, and even fuch as are like to become 
0. | 

Among them are to be found, not only the moſt 
Learned in all the Provinces of France, but alſo 
thoſe of other Countries. 

The Academy is continually recruited from with- 
in it ſelf; and thoſe who may in time become the 
Principal Members, may begin early to form 
themſelves for it. 

At the fame time there is always room for 
Strangers of Merit. 

The Academy has Correſpondents in all Places 
where there are Sciences, and draws to it ſelf the 
firſt News, and the firſt Fruits of mo ſt of the 
Diſcoveries that are made Abroad. 


The 
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The different Methods of coming into this Bo- 
dy are proportioned to the different Views of 
thoſe who deſire to come in, and to the different 
Claſſes of the Academiſts. | 

By theſe Regulations, the Members ate engaged 
more ſtrongly than ever to their reſpective La- 
bours, and even to great Diligence therein. 

The Academy does alſo become hereby much more 
known to the Publick, as well as the Buſineſs in 
which it is engaged, and the Taſte, the Fruit and 
the Spirit of Sciences may be much more eafily 
communicated Abroad. 

After that the Regulations had been read in the 
Aſſembly, the Abbot Bignon communicated the 
following LET TER from Monſieur de Pontebar- 
train to him the ſaid Abbot. 


SIR, 

N Conſequence of the Regulations made by 

the King, the Twenty ſixth Inſtant, for the 
Royal Academy of Sciences, I have laid before bis 


Majeſiy a Lift of the Members, who at preſent 


compoſe that Boay, viz. you yourſelf, Sir, the Mar- 
quis de L'Hopital, the Father Trutchet, Captain 
Renau, Monſ. de Mallezieu, Father Malebranche, 
and Father Gouye, Honorary Academiſts : Abbot 
Gallois, the Sieur Rolle and the Sieur Varignon, 
Geometricians; zbe Sieurs Caſſini, de la Hire and 
Le Fevre, Aſtronomers; the Sieur, Filleau des 
Billets, Jaugeon and Daleſme, Mechaniſts ; the 
Sieurs du Hamel, du Verney and Mery, Anato- 
miſts; tbe Sieur Bourdelin, Homberg, and Boul- 


duc, Chymiſts ; the Sieur Dodart, Marchand, 


and Tournefort, Botaniſts; the Sieur de Fonte- 


nelle, Secretary; the Sieur Couplet, Treaſurer ; 


and 


4 
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and Penſioners; the Sieur: Liebnitz, Tſchirnaus, 
and Guilellmini, Foreigners; the Sieurs Maraldi and 
Regis, Geometricians ; the Sieurs Caſſini the Son, 
and de la Hire the Son, Aſtronomers ; the Sieurs 
Chazelles, and de Lagny, Mechaniſts; the Sieur: 

Tauvry, and Bourdelin the Son, Anatomiſts; tbe 
Sieurs de Langlade and Lemery, Chymiſts; the 

Sieurs Maurin de St. Victor, and Maurin Toulon, 
Botaniſts and Aſlociates: Under the Sieur Varig- 
non, the Sieur Carre, Pupil ; under the Sieur 
Caſſini, Aſtronomer, the Sieur Monty, Pupil ; 
under the Sieur Homberg, the Sieur Geofroy, Pu- 
pil; under the Sieur Couplet, bis Son, Pupil. 
His Majeſly was pleaſed to ſbem bis particular Sa- 
ti faction of the Merit and Diligence of each of the 
above-mentioned Gentlemen, and does approve of and 
confirm them in their reſpectiube Places : But you 
muſt obſerve, that the Sieur Dodart is approved of 
for a particular reaſon, for, his Employment of 
Phyſician to the Princeſs of Conti, obliging him to 

live with that Princeſs out of Paris, according to 

the fourth Rule, be would be excluded from the 

Number of the Penſioners; nor would the King con- 

tinue him in it, but for the reaſon above-mentioned, 

and for bis long ſtanding in the Academy, but this 

ſhall nor be made a Precedent. The King has moreover 

commanded me to let you know, that you ſhould im- 

meditely proceed to 75 Ele&ion of Perſons fit for the 

Places that remain to be filled, according to the 

aforeſaid Regulations. I am Sir, 


Your moſt Affectionate, 


Verſailles the 
alth, Jax. 1699. And moſt Humble Servant, 


Pontchartrain, 
I As 


— 


3 


De PRE FACE 
by this Letter, the King appointed ſeveral 


As 
New Members; there was a very agreeable 
Confufion (to which we were not accuſtomed) at 


the following Meeting : For both the Old Mem- 


bers, ſome of whom had not been very exact in 


their Attendance, failed not to be preſent ; and all 
the New Ones did likewiſe take Poſſeſſion of their 


Places, which made a great Appearance in one of 
the ſmalleſt Chambers of the King's Library. But 


Bignon having ranged all of them in their proper 
Places, by which means the learned Men of dif- 
ferent Kinds, a Geometrician, for Example, and an 
Anatomiſt were ſet next each other; and as thoſe 
Gentlemen do not ſpeak the ſame Language, there 


was no danger of interrupting the Publick Bufineſs | 


by Private Converſations. 


At this Meeting, which was the firſt of the 
confider'd, was, 


New Academy; the firſt thi 

the Oblipations we lay . Monſ. Pontc har- 
train. It was unanimouſly refolved that we 
ſhould goin a Body, with the Abbot Bignon at 
the Head of us, to give him our moſt humble 
Thanks for the Eſtabliſhment he had been fo kind 


to obtain of the King for us, and to deſire the Con. 


tinuation of his Protection. 
The Acadewy alfo a 
wait upon the Abbot Bignon, their Preſident, with 


their Eſtabliſhment. 

After which ſeveral Meetings were wholly 
ſpent in putting us into that Poſture which was re- 
quired by our New Regulation. _ 

cy 


this Diſorder was quickly at an end, the Abbot 


3 , 
- 
* % 


ppointed a Committee to 
their Acknowledgments for the ſhare he had had in 
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They by filling up the vacant Places 
of the Honorary and Aſſociate Academiſts, and 
of their Pupils, purſuant to their new Rules and 
Orders. e new Honorary Members propoſed 
by the Academy, and afterwards a by the 
King, were, according to the Order of Time, the 
following Gentlemen: Monſieur Fagon the firſt 
Phyſi-ian to His Majeſty, the Abbot ds Lowvois, 
and Monfieur de Vauban. 

ccording to the fame Order, 


The new 4/ociates, a 
were Monſieur Hartſacter, Meſſieurs Bernoulli, 
Brothers, Monſieur Newton and Mouſieur Viviani, 
Foreigners; the new Pupils were Monſieut 
Burlet, Doctor of Phyſick, under Monſieut 
Dadart; Monſieur Berger, Batchelor of Phy- 
ſick, under Monſieur Tournefort ; Monſieur Boulduc 
the Son under his Father; Monſieur Tuillier, 
Batchelor of Phyſick, under Monſieur Bourdelin , 
Monfieur Chevalier under the Abbot Gallon ; Mon- 
fieur Littre, Dr. of Phyſick, under Monſieur Du- 
bamel ; Monſieur Poupart under Monſieur Mery; 
Monfieur Simon de Valbebert under Monſieur Fon+ 
tenelle the Secretary; Monſieur Parent under 
Monſieur des Billettes ; Monſieur de Senne undet 
Monfieur Jaugeon; Monſieur Reneaume, Batche- 
lor of Phyfick, under Monſieur Marchand, Mon- 
fieur Amontons under Monſieur le Fevre ; Mon- 
fieur Du Torrar under Monſieur Rolle; Monſieur 
Lieutaud under Monſieur de la Hire; Monſieur 
du Verney under his Brot her; and Monficur de Beau- 
vilers under Monſieur Daleſme ; Monſieur Sau- 
veur, who has been many Years in the Academy, 
was continued in the ſame, under the Character of 


a Veteran. | 
0 They 
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They next conſider'd about a Seal and a Device 
for the Company. 

The Seat was 2 Su, the Emblem of the King 
and of the between Three Fleur de Lys ; 
and the Device was a Minerva, encompaſſed with 
the Inſtruments of the Sciences and Arts , with 
this Latin Motto, Invenit & Perficit. 

But among all theſe Prelimi 


froner Academiſts gave an account in Writi 
Works in which they were engaged, 


they hoped to finiſh This was a kind of 2 
Vow which they made at this new Birth of the 
Society; and the ſt Part of the A/ociates 


and Pzpils did the fame, tho they were not obliged | 
o it. Some of thoſe Academiſts have already diſ- 
charged their Promiſe, and their Works have ap- 


peared in Publick. 


All the Members preſent did likewiſe name the 
ſeveral Perſons with whom they ſhould enter into a 
upon the Buſineſs of Sciences, whe- * 
ther in France or in Foreign Countries; and the 
diſpatched 
Letters to all theſe Correſpondents, deſiring them 
to maintain a regular Commerce with the reſpe- 


Correſpondence 


Secretary, in the Name of the Academy, 


ctive Members. 


It was eaſie to obſerve that theſe Preliminaries, A 


tho? unavoidable, appeared heavy to the Company, 


which was impatient to enter upon ſerious Buſi- i 
neſs, at which at laſt it arrived, and from that 
takes notice of nothing elſe, 8 
but Obſervations and Diſcourſes propoſed © in the 


time its Hi 


Meetings. 


inary „the 
moſt conſiderable was that, in which all the Pen 
of the 
when 
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But we muſt not paſs by one Fact which Gra- 
titude and even the Glory of the Academy renders 
abſolutely neceſſary to be mentioned in our Hi- 
4 this is a neu Favour beſtowed upon us 
by his Majeſty, who inſtead of the little and cloſe 
Chamber in his Library, has given us a ſpacious 
and magnificent Apartment in the Louvre; and the 
firſt Meeting after Eaſter, which according to the 
Regulations made in February 1699. was to be 
Publick, was held in the ſaid new Apartment. 


r 


c 2 THE 


French Philoſophers, | 


Late MEuB EAS of the Royal 
ö Academy of Sciences. 


4 
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PART I. 
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The LIFE of Monſieur Bouxve ix. 
= Laudius Bourdelin, was born in the 
2 


Year 1521, at a Place called Villa 

Franca, near Lyons; he loſt both Fa- 

\ ther and Mother whilſt he was very 

Young, and was brought to Paris. 

Being left in a dangerous Age and Country, he 

applied himſelf, of his own accord, to the * 
EL A 3 


* 
can 


2 Ie Life of Monfieur Boaxvetix: 
of Greek and Latin, with a deſig! to learn Phy/ick 


and my Em. 
pk In tg hen 
time he acquired 
nor only by his er a "Tanker Prepac 
which hea 


an equal and reaſonable Rate , bur 1 
penny Sg of Diſtempers, upon which, e 

Fee, he gave modeſs and, very often, happy 
A ice, ** 2 of his 
Patients that they ſhould People put a 
very great Truſt in him. He e did fot A of 
Bleeding excepting in the 4p 


lexy ;, and we have 
ſeen him cure, without that thod, a great num- 
ber of acute and inflammatory Diſtempers, ſuch as 

Plureſies, the Dt dn the Breaſt, Quinſies, 
&c. 

When the Royal * of Sciences was ſet up 
by Monſ. Colbert, in the Year 1566, who applied 
all his Care to chuſe proper Members, Monſ. Bour- 
delin was adopted into their Number, under the 
Character of Chymiſt, and he preſently applied 
himſelf, in Conjunction with Monſ. Du Cloſs, - en- 

quire into the Mineral-Waters of the Kingdom. 

e afterwards made a great number of iments 

upon the Mixture of Juices of Plants, or Spirits 
and Salts of Minerals, with Arterial or 5 
Blood, or with the Bile, Gall and Lymph of Ani- 
mals. He traced the Analyſis of all the Plants he 
could procure with the utmoſt Diligence and Ex- 
actneſs, and has very much contributed to the Per- 
fection of that Method, which the Academy had a 
mind to purſue as far as they could. He likewiſe | 


eget the Analyſis of Oyls, by the _— I 
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28 Hniel Taupry, hom in the Year 1669. 
4 „vas the Son of Ambroſe Tauvry, a Phy- 
2.28 Gian of the Town of Laval. His Fa- 

2 ther taught him Latin and Philoſophy, 
and he found in him ſuch happy Diſpoſitions to- 
wards Learning, that he made him diſpute publick- 
ly upon a Theſis in Logick at the Age of Nine 
Years and a half, and about a Year after, upon ano- 
ther General and Prob lematical Theſis in Philoſa- 
phy. Afterwards Monficur Tauvry, the Father, 
who was Phyfician of the Hoſpital of Laual, taught 
his Son at the ſame time both the Theory of Phy- 
fick, and the Practice alſo, upon the diſeaſed Per- 
{ons in the faid Hoſpital. But to the End that he 
3s 12 15 A 2 might 


as ſoon as he was 13 Years old; 
' | Man was made 
'of Phyfick in the Univerſity of Angers: 
ing the three firſt Years after he had taken his 
he fer himſelf cloſe to the Study of Ana- 
tomy; and at the Age of ' Eighteen, publiſhed a 
Book called Rational Anatomy. I cannot for- 
bear giving you the exact Periods of the Studies of 
ſo hopeful a young Man : From Anatomy he paſſed 
on to the Knowledge of Medicines, and compoſed 
his Treatiſe of 'Meadteaments when he was but 21 

ears Old. Some time after, upon the King's for- 
bidding Foreign Phyſicians to practiſe, he preſent- 
ed himfelf ro the Faculty of Paris, and was by 
them admitted ad eundem : He doubled his Dili- 
gence in a Profeſſion which he had embraced, as 
it were from the Cradle ; and as his Mind was 
fruitful in Reflections, and that his Reading and 
Experience continually furniſhed him with Matter, | 
he publiſhed another Book, intituled, The New 
Practice in acute Diflempers, and all fuch . as de- 
pend on the Fermentation of Liquors. This Work 
appeared in 1678. i 

I knew him about that Time, and conceiv'd a 
oreat Eſteem for him; I had the Honour to be a 
Member of the Academy, and a Right to name a Pu- 
Pi; I thought I could not make a better Preſent to 
the Society, than that of Monſ. Tawvry ; and tho 
my Nomination did not do him fo much Honour as 
he deſerved, yet Ris defire of being admitted into 
ſuch an illuſtrious Body, made him wave that Scruple. 
In 1699, the King honoured the Academy with 
à new Regulation, making ſeveral new —_— 


him to ſoon 
two Tears after the 


The Life of Monſieur Tura. 5 


ie and advancing the old ones. Twas then that 
Monteur Tarvry was raiſed from the of 
le BY Pupil to that of Aſſociate. Soon after he engaged 
- I agajnſt Monſieur Mſery, in the famous Diſpute of the 
is Wl Circulation of the Blood in the Fætus, and upon that 
„ occaſion publiſhed his Treatiſe of the Generation and 
2 ill of the Fetus in 1700. This Diſpute 
- WH accafioned perhaps the Diſtemper of which he died; 
f for as his Adverſary was a great Man, he labour d 
d very hard, and robb'd himſelf of a great part of 
d his Reſt to penetrate into the bottom of the Matter 
I in Queſtion, and in the mean time continued the 


Practice of his Proſeſſion. However it was, his 
Natural Diſpoſition to an Aſthma increaſed to- 
wards the Beginning of the Year 1701. He died 
of the Phriſek in the Month of February, aged 31 
Years and a half. It appears ſufficiently by what 
has been ſaid of him, that he had a great Vivacity 
and Penetration of Mind. To the great Skill he 
had in Anatomy, he joyned the Talent of happily 

X at the Uſe of Structures, and in general 
he had the Gift of framing Syſtems. It is very 
likely that he would have ſhined in the Practice of 
Phyfick, tho' he had neither Patrons, Clubs, nor 
Art to ſet himſelf out; his Merit began already to 
procure him an Admittance into ſeveral conſiderable 
Families, by which I know his Lofs has been 
much lamented. His Place of A/ſociate has been 
filled by Monſieur Littræe, who was before the 
Pupil of Monſieur Dubamel. 
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Na Drian Tuillier, Son of Monſieur Tuillier, 
LW at Paris, born 18. Jani 1674. was at | 
' = firſt deſigned for the Study of the Law, | 
and began to diſtinguiſh himſelf therein at the Age 
of 22 Years; but his natural Inclination for Phy- 
fick, ſoon induced him to abandon the Practice of 
the former ; he applied himfelf therefore to the 
latter; and at the Age of 26. was admitted Regent 
Doctor with great applauſe. - : 
He came into the Academy in the Year 1699. in 
the Quality of Pupil to Monſicur Baurdelin; and 
as Monſieur Lemery 
in the Office of Stipendiary Academiſt, Monſieur 
Tuillier became his Pupil alſo. | 
In 1702. He was appointed Phyſician of the | 
Hoſpital of Xeyſerwerr, and as the Siege of that 
place laſted a great while, by the vigorous Defence 
of the Marquis de Blainville, its Governour, Mon. 
Tuillier had ſo many Sick and Wounded under his 
Care, that the Fatigue and Trouble thereof threw 
him into a continued malignant Fever, of which he 
died June 2. in the fame Year. 
His Place of Pwpil to Monf. Lemery was natural- 
ly filled by Monſ. Lemery the Son, who had been 
before the P:4pil of Monſ. Tournefort. i 7 
| The | 


ſucceeded Monſieur Bourdelin © 


LIVI.F. v4 Who, | 7 
eee 


n. LIF xy * vivian. 


T IncenSins 7 ibiani, Gentlemen of Horruce, 
3 8 was born in that City the 5th of April, 
Ws, 1622: at the Age of 16 Years he learn'd 

Logick, and his , who was a 
Monk, lat? him that the beſt "was Geome+ 
try: And as the good Geometricians (who at this 
Day are not very common) were very rare at that 
Tune, in all Tuſcany there was but one Maſter of 
the Mathematicks, who was alſo of a Religious 
Order, and under him Monfieur * begun his 
Stud 

The great Gubles.was at that. Time very aged; 
and, according to his own Expreſſion, had oll 
thoſe Eyes, by which be had diſcovered a New 
World. He had not however forſaken his Studies; 
neither his Inclination, nor his ſurpriſing Succeſs; 
would ſuffer him to leave off: He therefore made 
uſe of ſome young People, who ſerved him inſtead 
of Eyes, and whom he had the Pleaſure to Form. 
Monfieur Y/7vient had hardly ſtudied Geometry a 
Year, when he became fit to be taken in by Gali- 
leo, and as it were, to he adopted by him; which 
happen'd i in the Year 1639. 

About 3 Years after he likewiſe took into his 
Family the famous Evangeliſta Torricelli, and died 
about three Months after, at the Age of 77 Years; 
a rare Genius, and whoſe Name we ſhall always fee 
at the Head of ſome of the moſt important Diſcove- 
ries upon which our Modern Philoſophy is found- 
ed. Monſ. 


Ic 
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Monfieur Vivian: had then lived three Years 
with Galileo, that is to ſay, from 17 to 20. 
being happily born for the Sciences, and full of 
that vigour of Mind which Youth produces, it is 
not ſtrange he profited extreamly by the Leſſons of 
ſo excellent a Maſter ; but it is much more fo, 
that notwithſtanding the great Diſproportion of their 
Age, he had conceived a paſſionate Friendſhip, and 
lively Tenderneſs for his Maſter Galileo. He calls 
himſelf, every where, the Scholar, and the laſt 
Scholar too, of the great Galileo, for he has long 
ſurvived his Collegue Torriceli : He never put his 
Name to any of his Works, but with that Chara- 
cter, and always took an occaſion to mention his 
great Maſter, and ſometimes even, (which ſhews 
the Sincerity of his Heart) without any Neceflity : 
He never named the Name of Galileo, without 
paying Homage to it; and one may eaſily perceive 
that he did not do it with any Deſign of equaling 
himſelf to that great Perſon, or to derive any part 
of his Merit upon himſelf; the Stile of Tendernef; 
is eaſily diſtinguiſhable from that of Vanity. 
After the Death of Galileo he ſpent two or three 
Years in the Study of Geometry, without any Inter- 
ruption, and it was then that he formed the Deſign 
of his Divination upon Ariſleus, To explain the 
Meaning of that Divination, we muſt trace a little 
back the Hiſtory of the Ancient Geometricians. 
Pappus of Alexandria, a Mathemartician in the Tine 

of Tbeodaſius, mentions in ſome places an Arifterss, 
whom he calls the Elder, to diſtinguiſh him from 
another Ariſteus, who was likewiſe a Geometrician, 
but lived after him: Ariſteus the Elder had compoſed 
five Books of :be Solid Places, that is to ſay, accord- 


ing 
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ing tothe Explanation of Pappus himſelf, of the three 
Conic Sectiont. He could not be later than Eucli de, 
whoſe Elements we have, and conſequently he 
lived about 300 Years before Jeſus Chriſt ; thoſe 
five Books are quite loſt. : 
Monfieur Viuiani being very wel verſed in the 
of the Ancients, and regreting the Loſs 

of agreat number of their Works, undertook, when 
he was but 24 Years old, to repair it, at leaſt in 
pert, by following, as far as it was poſſible, their 

rack, and endeavouring to gueſs at what they 
ſhould have told us. If it be ever permitted to 
Men to divine, it is upon this occaſion, in which, 
if one be not ſure to find juſt what one looks for, 
one1s at leaſt ſure of finding nothing to the contrary, 
and of always meeting with an Equivalent. 

Whilſt Monſieur Viviani was at work to* draw 
out of his own Stock the five Books of Ariſtews, 
upon the Solid Places, or Conic Sections, he was 
croſſed by a great. number of different Affairs, ſuch 
as Domeſtick Cares, Sickneſſes, and Publick Works, 
in which he was employed by the Princes of the 
Houſe of Medicis, by whom his Merit was already 
found out, and alſo rewarded. 

He was fifteen Years together without being 
able to enjoy that Tranquility which is ſo necel- 
fary for deep Studies; in the mean time, that of 
Gecmetry, which does not uſe to let People reſt, 
when ſhe has once taken Poſſeſſion of them, pur- 
ſued him in the midſt of his various Avocations 
and he devoted to her all the Moments he had 
to breath in, and then conceived the Project of 
a Work in which he ſhould have occaſion for 
gueſſing again. 


Apollonzus 
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Apollonius Pergeus, fo called from a City of 
Pampbylia, 7 vhs lived about 250 Lean bre 
Feſus Chrift, had collected all that had been writ 
about Conic Section before his Time by Ariſteus, 
Eudoxus of Cnida, Menechmus, Euclides, Jonon, 
Thraſidius and Nicoteles, twas he who firſt gave 
the Names of Parabolon, Hyperbolon and Ellipfes 
to the Three Conic Sefions, which do not only 
diſtinguiſh, but deſcribe them too. He had com- 
ed eight Books, which came down entire to the 
ime of P of Alexandria. Pappus made a 
kind of Introduction to that Work; and gave the 
neceſſary Lemma*s for the Underſtanding of it. 
Since then the Four laſt Books of Apollonius 
are loſt. | 
It appears by the Epiſtle of Apollonius to Eu- 
demus, and by Eutocius the Aſcalonite, a younger 
Author than * that in the Five Books of 
the Conics of Apollonius, he treated of the greateſt | 
and the ſmalleſt Right Lines, which we call at 
preſent, the Queſtions de Maximis & Minims. 
Monſieur Fiviani leaving Ariſteus for a while, 
turned his Thoughts to the reſtoring, after the 
{ame manner, the Fifth Book of Apollonius, and 
employed himſelf therein during the fifteen Tears 
of his ſeveral Diſtractions. | 
In the Year 1658, the famous Fobn Alpbonſus 
Borelli, Author of the excellent Book, De Mau 
Animalium, paſſing thro Florence, found in the great 
Duke's Library an Arabick Manuſcript with this 
Latin Inſcription, Apollonii Pergei Conicorum Libri 
O. He judged by all the external Marks he 
could diſcover, that this was effectively the Eight 
entire Books of Apollonius; and the _ be 
| ow 
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allowed him to carry the Manuſcript to Rome, that 
it might be tranſlated by Abrabam Ecchaelenſis 
the Maronite, Profeſſor of the Oriental Lan- 
guages. WIN : 
Thereupon Monfieur Vivian: who was unwil- 
ling to loſe the Fruit of what he had collected 
for his Conjectures upon the Fifth Book of A4pol- 
lonius, took all the Meaſures to convince 
the World, that all that he had done was only 
Gueſs-work : He authentick Teſtimo- 
nials that he did not underſtand Arabick, and 
for greater Proof, that he had never ſcen the Ma- 
nuſcript : He prevailed with Prince Leopold, Bro- 
ther to the Great Duke Ferdinand the Second, to 
mark with his own Hand his Papers in the Condi- 
don they were then in; nay, he would not o 
much as ſuffer Monſieur Borelli to ſend him any 
Account of what Ecchaelenſis might have diſco- 
ver'd in tranſlating the Manuſcript; in fine, he 
hurried on his Conjectures, and in the Year 1659. 
S publiſhed them under the following Title, De 
S Maxims & Minimis Geometrica Divinatio in quin- 
tum Conicorum Apollonii Pergei adbuc defide- 
ratum. This was the firſt Work he publiſhed. 
In the mean time Abrabam Ecchaelen/ts, who 
underſtood nothing of Geometry, aſſiſted by Ho- 
relli, a great Mathematician, but who knew as little 
of Arabick, labour'd in the Tranſlation of the afore- 
{aid Manuſcript of Apollonius. He found that it 
had been done by an Author named Abelpbatrh, 
who lived at the end of the Tenth Century, and 
that the whole Eighth Book of it was wanting. 
In 1651, Ecchaelen/is publiſhed his Tranſlation 
of the Fifth, Sixth and Seventh Books. Then it 
Was 
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was that the Learned comparedMonſ.Yvien;'s Con- 


jectures with the Truth, and it appear'd that he had 
much more than conjectur d, that is to fay, that 
he had gone a great way farther than Apollonius 
himſelf upon the fame Matter. 

After fo ſingular and happy an Incident, he 
was engaged in a Buſineſs of a quite different kind, 
in which however his Deſtiny*put him upon con- F 
tinuing the Works of the Ancients. Tacitus relates 
in the Firſt Book of his Annals, that after the | 
Overflowing of the River Tier, which had done 
great Damage to Rome in the Reign of Tiberius, 
the Senate ſought for Means to prevent the like 
Inconvenience for the Future; that which moſt 3 
naturally occurred, was to turn away the Rivers 
and Lakes that fell into the Tiber. But among 
all the Rivers the moſt eaſie to be turned was the 
Clanis, now called La Cbianad; for among the 
Mountains of Tuſcany, there is a great Lake in | 
long Plain which the Chiana runs thro', and |: 
where its Waters have ſuch an Equilibrium, that 
they have no more Inclination of defcending Eaſt- 
wards into the Tiber than Weſtward into the Arno, 
which paſſes to Florence, ſo that the Waters run 
both Ways. This River contributes very much 
to the Inundations both of the Tiber and the 
Arno: Wherefore, if it were turned quite into th: 
Arno, one of the Cauſes of the Tiber's Inundi- 
tions might be removed, but it would have been 
Saving Rome at the Expence of Florence; inſomuch, 
that altho* this latter City was in thoſe Days no 
more than an inconſiderable Colony, yet it made] 
ſuch lively Remonſtrances to the Senate about it, 
as prevented the Undertaking. The Inhabitants ol 
ſom: 


. 
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ſome other Cities of Italy threaten'd with the fame 
Evil, petition'd likewiſe againſt it, repreſenting 
the Diminution of the Glory of the Tiber, which 


would thereby have fewer Tributary Rivers, 
and the Reſpect due to the Bounds formed 


by Nature, and the Deſtruction of the Religion 
Jof ſeveral Nations, who would be deprived of 
their Gods by being robbed of their Rivers. The 


Romans therefore weighing all theſe Objections, 
reſolved to leave the Matter as it was; but they 


did fince raiſe a great Wall, which ſhut up from 


one Mountain to the other the Valley thro* which 
the Chiana paſſed to diſcharge it ſelf into the Ther, 
leaving in the middle of the faid Wall an Opening 


or Sluice to regulate the Quantity of Water they 
I would receive. This Wall is to be ſeen till. 


The Diſputes about the Courſe of the Chianz 


were renewed between Rome and Florence under 
the Pontificate of Alexander the Seventh, and the 


Pope and Great Duke appointed Commiſſioners to 


3 conſider of this Matter; thoſe on the Pope's Side 


were the Cardinal Capagna and Monſieur Caſſini, 


3 who was to be his Aſſiſtant, the ſame that is now 


a Member of the Academy of Sciences. Thoſe 
whom the Great Duke named, were the Senator 
Michelozzi and Monfieur Viviani; ſo that the 
Politics had then an indiſpenſable occation for the 
Aſſiſtance of the Mathematicks. 

In the Years 1664, and 1565, theſe Commil- 
ſioners agreed upon not only what was to be per- 


formed on each Side, but alſo the manner of 
I executing it. But as it often happens in Things 
that concern the Publick only, they went no far- 
ther than the bare ** them. 


This 
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This Regulation of the Rivers of Tuſcany was 
not a ſufficient Employment for two ſuch Men 


as Meſſieurs Caſſini and Viviani, they made at the 


{ane time ſome Philoſoph 
the. In/e&s that are found in the Galls and Knots 
of Oaks, upon Shell-Fiſhes of the Sea, which they 


dug out of the Mountains of that Country, partly 


petrified, and partly in their natural State; they 
even extended their Curiofity to the Antiquities, 
which the Obſervers of Nature being ſufficiently 
employed otherwiſe, look upon ſometimes with 


Contempt, as the too uncertain and caſual Effects 


of the fancy of Men, and they took out of the 


Earth a great many Funeral Urns and Hetruſcan 


Inſcriptions. 


But that which was moſt conſiderable was, | 


that in that fame place Monfieur Ca//mi ſhewed 
Monſieur Viviani the Eclipſes of the Sun in Ju- 
piter, cauſed by the Satellites or Moons of that 


Planet, and made Tables or Ephemerides of them. 


The Diſciple of Galiles had the Satisfaction of 


ſeeing the Progreſs that was made by following ; 


the Steps of his Maſter. | 


About this time ſomething happen'd to Mon- 


ſicur Fiviani, which ought to have made him more 
Proud than any other Incident of his whole Life ; 


for in the Year 1664, the King of France ſettled | 
a Penſion upon him, tho* he was not his Subject, 
nor ſerviceable to that Prince. If theſe Circum- © 
ſtances exalt the Merit of Monſieur Viviani, they © 


do not leſs prove the Magnificence of the King, 


and his Efteem for Learned Men. Monſieur Vi- 
viani thereupon reſolved to Dedicate to the King | 


the Treatiſe he had formerly projected upon the 


folid 4 


ical Obſervations upon 


«2 
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/d Places of Arifteus, towards which, what he 
1 IF had already done upon Apolonius, gave him 
KAſſiſtance. To a Man of his Character, the quick 
1 FF Diſpatch of that old Deſign became a Duty. Ne- 
5 FI vertheleſs, he was unavoidably hinder'd by ſome 
/ *3 Publick Works, and even by ſome Negociations, 
/ 7 wherewith the Prince, his Maſter, had intruſted 
4 
ſ 
1 
$ 
J 


him. In 1666, he was honour'd by the Great 
Duke Ferdinand the Second with the Title of Firſt 
Mathematician to his Highneſs, which was the 
more Glorious to him, becauſe Galileo had worn 
it before. In 1673, he began to Print his Ari- 
eus; but Publick Works, and Infirmities beſides, 
croſs d him again, and made him leave off the Im- 
1 preſton. 

„I be following Year produced a new Interruption, 
from which it was not poſlible for him to defend 
" 3 himſelf: The Memory of the great Galileo was 
8 concerned, ſome of his Poſthumous Writings ha- 
ing been found, and particularly a Treatiſe of the 
Proportion, to clear the Fifth Book of Euclide, 
who does not ſeem to have explained himſelf in- 
telligibly enough upon that Subject. Monſieur 
" 3 FViwianiprinted it in a ſmall Volume in Quarto, 
under the Title of Quinto Libro degli Elementi 
A4 Euclide, overo Scienza univerſale delle Propor- 
| 3  =toni, Spiegata colla dottrina del Galileo, 1674. 
| This Work of Geometry is chiefly conſiderable 
from the Sentiments of his Heart, which every 
where appear in it. In the Year 1676, there ap- 
Ipeared in the Journal of France three Problems 
" | 3} propoſed by Monſieur de Comieres, Provoſt of the 
Collegiate Church of Ternant. The following 
Lear they fell into the Hands of Monſ. Viviani. 
1 B 2 The 
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The two firſt related to the Triſection of the Angle, 
a Problem famous among the Ancients, and which | 
gave them a great deal of trouble; Monſieur Vi- 
viani, who had found out ſome new Methods for 
this Triſection, was tempted to Publiſh them, and 
give a Solution of the Problems of Monfieur de 
Comieres, Another Inducement to which was 424 
Debt of Friendſhip and Gratitude, which he had a 
mind to diſcharge to the famous Monſieur Chape- | 
lain, who had laid great Obligations upon him, 
and to whom he had formerly promifed to Dedicate 
ſome of his Works; ſo that altho' Monſ. Chape- 
lain was fince dead, he did not think himfelf free * 
from his Promiſe. He therefore dedicated to the 
Memory of his Friend his Enodatio Problematum | * 
reniverſis Geometris propoſitorum a Cl. Claudio Co- 
#1eres, 1677. He ſays in his Epiſtle Dedicatory, | 
that he chuſes rather to run the Riſque of a 
Matter new, and odd in appearance, than to be 
wanting to his Friendſhip and Promiſe ; and that 
inſtead of burying Gifts and Offerings with 
Monſ. Chapelain in his Tomb, he would rather 
diſperſe them thro* the World, in which his Fame 
has ſo much reſounded. He reſolves the Three 
Problems of Monf. Comieres ſeveral ways, railing 
them always td a greater Univerſality, and through- 
out the whole Book ſhews the Riches and Plenty 
of Geometry. By the Concern with which he 
ſpeaks in his Preface of thoſe Problems thus pro- 
poſed to the Geometricians, it is eaſie to obſerve * 
that tHey had turned him out of the way of more 
important Affairs. 4 
He names ſeveral Illuſtrious Mathematicians | : 
that have ſtewn their Diſlike to theſe ** : 
Galileo 


ö 
: 
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Galileo himſelf had adviſed him never to tor- 


ment himſelf with ſuch things. This is certain, 
that without making uſe of Mr. Hudde's Reaſons, 


s who ſays that Geometry, whether Daughter or 


Mother of Truth, was Free and not a Slave, one 
may fay with leſs Wit, and perhaps more Truth, 
that ſuch as propoſe theſe Queſtions have at leaſt 
the advantage of having turned all their Thoughts 


3 that way, and oftentimes the happineſs of ex- 
$ pounding the Riddle by chance. But it is like- 


wiſe true, that this reaſon can't be extended to 


J excuſe thoſe that will not apply themſelves to theſe 
Problems, or at moſt thoſe that cannot reſolve 
them; but that does not leſſen the Glory of thoſe 
that ſhall do it. E) 


After the three Problems of Monſieur de Co 


3 mieres, Monſieur Viviani reſolved one more, which 
vas then propoſed by an unknown Perſon : But 


he only did it to fill up the Meaſure, and that 
he might be in a Condition to declare with greater 


; honour, that he renounced this Trade for ever. 


In 1692, he propoſed in the A&s of L:ipſick, 


a Problem which conſiſted in finding out the way 
1 of making four Windows in a Heniſpberical Vault, 
in ſuch manner, that the Remainder of the Vault 
4 ſoould be abſolutely ſquareable. The Problem was 


faid to come 4. D. Pio Liſci puſilo Geometrd, 


which was the Anagram of Poſtremo Galilei Diſ- 
| cipulo, and he ſignified that the Solution thereof 


vas expected from the ſecret Science of the WMu- 
I ſfrious Analyſis of the Age. What he meant by 


: 
: þ 
q 
; 


this ſecret Science, was without doubt the Geo- 
metry of the Infinitely Littles, or Differential Calcu- 
lation, which was hardly known at that time in 


Leah even by hear-ſay. B 3 The 
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The Problem of Monſieur Vivian was in effect 
ſoon diſpatched by this Method. Monſieur Leib- 
nitz reſolved it the ſame Day he ſaw it, ond Pub- 
liſhed it in the As of Leipfick after an infinite 
Number of ways, as did likewiſe Monſieur Ber- 
noulli of Baſil. The Name of the Marquis de 
L'Hopital did not then appear in thoſe Acts, the 
ay hindering him from receiving the Journal; 
but the Envoy of Florence at Paris having pro- 
poſed the Problem to him, he preſently gave three | 
Solutions of it, and had given many more if he 
had not found it ſo very eafie. This ſhews that 
the Ancient Geomerricians, as Learned as they 
were in that Science, were not deſtined to give 
much trouble to the Moderns by their Que ſt ions 
about the Differential Calculation. | 
This Problem of the Squareable Vault was part 
of a Work that Monſieur Vĩviani publiſhed the fame 
Year, 1692, under the Title of FL Seruttura & © 
Quadratura eſatta dell” intero, & delle parte d'un 
nuovo Cielo ammirabile, ed uno degli antichi, del. 
le Volſe regolare degli Architetti; in which he 
treats both as a Geometrician and an Architect of 
the ancient Vaults of the Romans, and of a New 


one that he himſelf had invented, and given it the 
Name of the Florentine. He often reduced Geo- 


metry to the uſe of the Arts, and always preferr'd | 
the Uſefulneſs of that Science to the exceſſive Sub- 
limity of it. 

Hie cpnſider'd every thing as an importunate Di- 
ſtraction, that took him off from his Ariſteus, which 
he had devoted to the King, from whom he bad 
received a great many Graces. | | ö 
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In the Year 1699, he receiv'd one, which work'd 
up his Gratitude to the higheſt Pitch. The King 


choſe him one of the eight Foreign Aſſociates of 


the Arademy, according to the Regulation that he had 


lately made. He was very ſenſible, both by 
the Dignity and by the ſmall Number of his 
Collegues, how honourable this Office was to him; 
wherefore, as he himſelf declares, he reſumed 
with greater Zeal his Conjecturet upon Ariſteus, 
In ſhort, he publiſhed Three Books thereof in the 
Year 1701. and Dedicated it to the King, by an In- 
{cription in a 54 or Monumental Stile, in 
which the French have the Pleaſure of ſeeing a 
Stranger ſpeak like themſelves. This Work is 
full of the eſt Enquiries about the Conics; 
and I don't doubt that it would have been as much 
to his Honour, if Ariſteus had been raiſed again 
by the Diſcovery of his Works, as it was when thoſe 
of Apollonius were found out. 

Monfieur Viviani could not perſwade himſelf 
that he had diſcharged the Obligation he lay un- 
der to the King, by having Dedicated this Treatiſe 
to him; Out of the Penfion which his Majeſty al- 
lowed him, he built a Houſe at Florence, upon a 
very agreeable Plan, and as Magnificent as was fit 
for a Private Perſon. This Houſe he called Ades 
Adeodate,and put that Title upon the Frontiſpiece, 


it being a happy Alluſion to the firſt Name that 


was given to the King, as well as to the manner by 


: - which he had purchaſed the Houſe. An Ingenious 


Gratitude, and which could not eaſily ſatisfie it 
ſelf, could have invented nothing more New or 
more Noble than ſuch a Monument. Monſieur 
Fiviani, ſo worthy by his Learning, and by his 
B 4 Talents, 
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Talents, to receive his Majeſty's Favours, became 
yet more worthy of them, by the Uſe he made 
after he had received them. J 
Galileo was not forgot in the Plan of his Houſe : 
He placed his Buſte, or Upper Part of his Body, up- 
on the Gate, and his Elogium, or rather the whole 
Hiſtory of his Life, in other Places contrived on 
urpoſe; and to the End that he might make 
wn to the World a Monument, which of it ſelf 
was durable enough, he cauſed a Draught of it to 
be engraven, and put it at the End of his Conje- 
tures upon Ariſteus. | 
The Preface of this Book abounds with his 
grateful Acknowledgments to ſeveral Perſons, and 
with the Juſtice which he renders to all the great 
Geometriciansof the Age, and which he pays them, 
as I may ſay, from the bottom of his Heart. He 
| ſpeaks with great Reſpect and Praiſe of the Abbots 
Gradi and de Angelis, of Monf. Sluſe, Huygens, | 
Wallis, David Gregory, and above all of Monſieur | 
Leibnitz, whom he calls the Phenix of the Learned 
Men; and to fay all in a word, the ſecond Galileo; 
informing us, that his almoſt Divine Diſcoveries | : 
have been of great Uſe to the Illuſtrious Marquis 
de L'Hopital his Friend, to Monſieur Pernaulli, 
and ſeveral other Great Men. It is eaſie to judge, 
that under ſuch Diſpoſitions, tho he had been 
brought up in the Ancient Geometry, and lived in 
a Countty abounding in Wit, he would have re- 
ceived without any Repugnance (if he had lived 2 a 
a little longer) the new Geometry of the North; 
and it is to be lamented, that theſe Lights, fo | 
worthy of his Genius, did not reach fo far as him. 


17 5 Ha 


F a> 


— 


uw 


Am. 2 ha ÞM LE ad if BOP 


S . 


The Life of Monſieur VIVIAN I. 21 
His Divination, or Conjectures upon Ariſteus, was 
the laſt of his Works. He died the 224 of Septemb. 
1703. at the Age of 81 Years, with all the Sen- 
timents of a ſincere Piety. 

He had that Innocence and Simplicity of Man- - 
ners, which are uſually found in thoſe that con- 
verſe leſs with Men than Books; but he had none 
of that Roughneſs and kind of Savage Temper, 
which commonly refults from our Converſation 
with Books only. He was Courteous, Modeſt, a 
hearty and faithful Friend, and that which includes 
many Virtues in one, Grateful in the higheſt De- 
gree. It is true, that the general Character of his 
Nation may rob him of a little of this Glory ; for 
the Italians commonly preſerve the — Cie 
of 200d Turns, and to ſpeak plain, of bad ones too, 
more ſtrongly than other People who are only ſuſ- 


ceptible of light Impreſſions; but the Gratitude 


which Monſieur V/iviani has ſhown upon all Oc- 
cafions to his Benefactors has been look'd upon as 


extraordinary, and attracted the Admiration even 
Jof the [talians. 


The Place of Foreign Aſſociate, vacant by his 


Death, has been fill'd, according to the ordinary 
Forms, by Monfieur Martino Poli, a Roman. 


both Gobelin, Daughter of Claude Gobelin, Inten- 
dant of the King's Armies, and Counſellor of 


Inelination, which is always the Index of great 
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x [lliam Francis de L Hopital, Cheva- 
lier, ws de St. Meſme, was 
born in 1661, of Anne de L Hopital 
2% Licutenant-General of the King's Ar. 
es, Maſter of the Horſe to his late Royal | 
Highneſs Gafton Duke of Orleans, and of Eliza. 


Marguis, has join'd to the Name of L Hopiral 


that of St. Meſine; and the Youngeſt, which is 
now extint, has produc'd two Marſhals of 


France, and the Dukes of Yitry, both of em 


came from the common Stock of Adrian de 
LHapital, Lord- Chamberlain to King Charle: 
the VIIIth, Captain of the Hundred Swiſſzs, and | | 
Lieutenant-General in Britany ; he commanded } 
the Van-Guard of that Prince's Army, at the 
Battel of St. Aubin, in 1488. | 
When our Marquis was but a Child he ws 
under the Care of a Preceptor, who at idle Hours 
apply'd himſelf to the Study of the Mathematicks. 
The young Scholar, who had very little Diſpoſition, 
as it appear'd, for learning Latin, had ſcarce 
ſeen ſome of the Figures of Circles and Triangles 
in the Elements of Geometry, but the natural! 


Talente, 
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Talents, preſently declar'd it ſelf : He ſet himſelf 
to Study with Paſſion, that which at the firſt 
fight would have frighten'd any Body but him. 

He had afterwards another Preceptor, who was 
$ forc'd by his Example to apply himſelf to Geo- 
i- F4 metry ; but tho' he was a Man of Senſe and 
Application, his young Pupil always left him at 
a great Diſtance behind: What we attain by La- 
I bour only, does not come near to the volun 
Favours of Nature. 
One Day, the Marquis de L' Hapital, when 
he was but fifteen Years old, happen'd to be at 
the Houſe of the Duke of Roanne, where ſome 
able Geometricians, and among the reſt Monſieur 
Arnaud was ſpeaking of a Problem of Monſieur 
I Paſchal upon the Cycloid, which ſeem'd to be 
4 very difficult; the young Mathematician ſaid, he 
5 did not deſpair of reſolving it. They could hard- 
7 ly forgive ſuch Preſumption and Forwardneſs even 
m one of his Age; however, a few Days after 
he ſent him the Solution of the Problem. 
le enter'd into the Army, but without renoun- 
d ' cing his deareſt Paſſion, for he could not forbear 
1 Þ fudying Geometry even in his Tent; and he 
did not only retire to Study, but likewife to 
conceal his Application to it. For it muſt be 
5 |} confeſs'd, that the French Nation, tho? as polite 
as any whatever, ſtill labours under that Kind of 
' ©} Barbarity, as to doubt whether Learning carry'd 
do a certain Degree, does not derogate from a 
1 Mar'sGemility, and whether it becomes a Man of 


7 Quility to know any thing of Letters. He was fo 
great a Maſter of the Art of hiding his Know- 
ledge, and of ſeeming ignorant for F 2 
| b 
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that as long as he was in the Trade of War, 
thoſe that look moſt narrowly into their Neigh- 
bours Faults, never fo much as ſuſpected him 
of being a great Geometrician; and I my ſelf have 
feen ſome of thoſe that were in the Service at 
the fame Time, very much ſurpriz'd to hear, 
that a Man who had liv'd among them, and like 
them, was found to be one of the greateſt Ma- 
thematicians of Europe. 

He was Captain of Horſe in the Regiment call'd 
the Colonel-General's ; but the Weakneſs of his 
Sight, which was ſo ſhort, that he could not 


| 


R 


ſee ten Steps before him, occaſioning in the Ser- 
vice perpetual Inconveniencies, which he had 


long, but in vain endeavour'd to ſurmount, he 


his Anceſtors. | 

Aſſoon as the War had no longer any Share 
in him, the Mathematicks engroſs d him wholly. 
He judg'd by the Book of The Search after 


Truth, that it's Author ought to be an excellent 


Guide in the Sciences; he therefore conſulted 
him, and made a good Uſe of his Advice, and 
contracted a Friendſhip with him, that laſted *ill 
Death. His Knowledge ſoon arriv'd to ſuch a 
Point, as that he could no longer conceal it : He 


was but 32 Years old, when Problems drawn : 


from the moſt ſublime Geometry, affectedly cho- 


ſen for their Difficulty, and propoſed to all the 


Geometricians in the Tranſactions of Leip/ick, 
ravilh'd his Secret from him, and forc'd him to 
confeſs to the Publick that he was capable of 
ſolving them. 


was at laſt oblig'd to yield, and to abandon a | 
Poſſeſſion in which he might have equall'd any of | 
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The firſt of theſe Problems was the following, 
propoſed in 1693, by Monſieur Bernoulli, Pro- 
[7 feffor of Mathematicks at Groninguen ; To find a 
Curve, ſuch as all its Tangents terminated at the 
Axis, may always bear a Proportion with the Parts 
| of the ſaid Axis, intercepted between the Curve 
and theſe Tangents. It was folv'd by none but 
Mr. Leibnitz in Germany, Mr. Bernoulli in Swiſ- 
| ſerland, Brother to him that propoſed it; Monſ. 
1 — 1 in Holland, and the Marquis de L. Ho- 
I pita! in France. Monſieur Huygens cunfeſſes in 
t the Tranſactions, that the Difficulty of the Pro- 
- 2 blem made him reſolve at firſt not to trouble his 
1 Head about it, but that ſo new a Queſtion had 
broke his Reſt in Spite of him, had perſecuted him 
without Intermiſſion, and that finally he was not 

lle toreſiſt it. 

One may eaſily judge of what a Nature, in the 
© Matter of Geometry, was a Queſtion that ap- 
. 2} pear'd fo difficult to Monſ. Huyzens. 

» 3 Al that know the News of Learning, have 
t heard ſpeak of the famous Problem of the Swifteſt 
1 3 Deſcem. Mr. Bernoulli of Groninguen, upon that 
d J Occaſion, propoſed the following Problem in the 
ll 7 TranſaRions of Leip/ick : Suppoſe a heavy Body 
a Falling obliquely to the Horizon, what ſort 7 a 
e Curve Line mutt it deſcribe to fall as quick as 


n | 1] poſſible £ For, as it has been already related in the 
- | 7} Hiſtory of the Academy of Sciences for the Year 
e 1699, this ſurprizing Paradox was demonſtrated, 


„ vis. That a Streight Line, tho' the ſhorteſt of all 
2” 


| Lines, that can be drawn between two Points 
siven, was not, however, the Way that _ 
| - _—_ 


26 The Life of the Marquis de L'Hoetrrt a. 
Body would take to deſcend in the ſmalleſt Space 
of Time. It was beſides certain, that the 
Curve in Queſtion was not a Circle, as Galileo 
believ'd it, and the Miſtake of fo great a Man 
may ſerve to make one ſenſible of the Difficulty 
of the Queſtion. Monſieur Bernoulli propoſe] 
this Problem in the Month of June, 1696, and 
allow'd all the Mathematicians of Europe all the 
remaining part of the Year to think of it. He found 
that thoſe ſix Months were not ſufficient, and 
therefore he granted them the four firſt of the 
following Year; in thoſe ten Months there ap- 
13 but four Solutions of it, viz. From Mr. 

ewton, Mr. Leibnitz, Mr. Bernoulli of Baſil, 
and the Marquis de L'Hopital, fo that England, 
Germany, Swiſſerland, and France, did each of 
them furniſh one Geometrician for the aforeſaid 
The fame Names may be met with again at 
the Head of ſome like Solutions in the Acts of 
Leipfick, and thoſe Gentlemen ſeem to be in Poſ- 
ſeſhon of the moſt uncommon and ſublime Know- 


In the Hiſtory of the Academy for the Year 
1700, there is an Account of another Problem 
propoſed, as almoſt all the reſt were, by Mon. . 
Bernoulli of Groninguen, but reſolv'd only by F 
the Marquis de L' Hopital. The Queſtion was, 
To find in aVertical Plain, a Curve, ſuch as the 


Body that deſcrib'd it, deſcending freely, and 3h 


its own Weight, ſbould always preſs in each of 
its Points, with a Force equal to its abſolute 
Weight 2 The ſeveral Difficulties, that is to fay, & 
the 440K, of this Problem,are there W 19 
6 | 
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The Modern Geometricians are not eafy to be ſa- 
tiefy d * = _ made 12 run out 
of the | e Streets of Syracuſa, cryi 
I bave found it, would not be eſteem d be om 
! ſuch a glorious Diſcovery. 
The Hiſtory of the Academy for the Year 
1699, makes mention of another Solution, to 
which few beſides the Marquis de L. Hapital 
could attain. Mr. Newton, in his excellent 
of the Mathematical Principles of Natural Phila- 
ſopby, has given the Figure of a ſolid Body which 
might cleave the Water, or any other Liquid, 
with the leaſt Difficulty thas was poſſible. But 
be has not ſhewn ns by what Art or Method he 
7 $7 arriv'd to the Determination of that Figure. His 
| Secret ſeem'd to him worthy to be conceal'd 
! from the Publick. Monſ. Fatio, a famous Geo- 
metrician, undertook to diſcover it, and ſent the 
Analyſis of it printed to the Marquis de L'Hs- 
pital ;, it contain'd five large Pages in Quarto, al- 
| moſt wholly taken up in the Calculation. The 
Marquis frighten'd with the Tediouſneſs of it, 
| was of Opinion, that he could as ſoon find out 
the Solution as read it; and he did effectually 
find one in two Days time, which was very fim- 
1 natural, and this was one of his chiefeſt 
> Lalents, for he did not only overtake Truth, tho? 
never ſo myſterious, but he always came at it by 
the ſhorteſt Way, It is a Kind of Fatality, that 
| m all Arts the Methods, or the moſt natural 
of 1 Idea's, are not thoſe that offer themſelves the 
e moſt naturally: One does almoſt always put one's 
wy, fe to too great Expence for the Diſcovery of thoſe 
d: Things which one has undertaken, and there 2 
S 
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few of thoſe happily frugal Genius's that don't 
ſpend more than is abſolutely neceſſary thereto, 
It is true, Riches and Plenty are neceſſary to fur- 
niſh our uſeleſs Expences; but he that avoids 
them is more Wiſe, and more truly Rich alſo. 

It would be too long to account here for all 
the Maſter-pieces in Geometry, with which the 
Marquis de L Hopital and the ſmall Number 
of his Equals have adorn'd the Journals of Germa- 
ny and France, One would ſuſpect, without 
doubt, that to enter into thoſe Queſtions which 
were reſerv'd for them, they ought to have, be- 


fides their natural Genius, ſome ſpecial Key, F 
which was in no other Hands beſides. They | 
had one indeed, and that was the Geometry of F 
Infinitely Littles, or Differential Calculation, F 
found out at the ſame Time by Meſſieurs Leibnitꝝ 


and Newtsn, and afterwards brought to Perfection 


by themſelves, and the Meſſieurs Bernoulli and 
L' Hopital. 


The IIluſtrious Monſ. Huygens, who was not N 


the Inventer of the Differential Calculation, as 
Meſheurs Newton and Leibnitz, nor had made 


uſe of it in all his Geometrical Studies, as Meſ- Þ1 


fieurs de L Hopital and Bernoulli; and yet who, 


without the Aſſiſtance of it, had attain'd to the 
moſt exalted Theories, and had rais'd himſelf F 
one of the higheſt Reputations ; and fo, like 
other Men, and perhaps with much more Rea- 
fon, might have deſpiſed what he had not known, 
and treated as unprofitable that which had not 
great Works, was 


been neceſſary to him in his 


nevertheleſs of Opinion, both from the Merit of 
thoſe who made uſe of this Method, and _ 
the 
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the Miracles he ſaw produced by it; that it was 
worthy of his Application : He had been fo 
a Man as to acknowledge N K 
ſomething in Geometry, and without con- 
— fea addreſs himſelf to the Marquis de 
| I UHepital, who was but little above half his Age, 
s de informed of the Differential Calculation; 
ad doubtleſs this Circum of the Marquis's 
Life is much more Glorious to Mr. Huygens than 
to him. | 
Not but Mr. Huygens did know already by 
his own Experience ſomething of the Doctrine 
of the Infinite, to which one is guided every 
Moment by the Differential Calculation; for 
he had been obliged to penetrate even fo far in 
7 ſome of his niceſt Enquiries, eſpecially in that 
7 which he made for the Immortal Invention of 
the Pendulum : For the moſt Subtil 
cannot go far without entring inte the Infinite - 
But there is a vaſt Difference between a General 
3 Knowledge of the Map of any , and the 
being able to find out all the Ways of it, and 
even thoſe little Paths, which often ſave fo much 
2 Pains to Travellers. 
3 Monf. Huygens was then in Halland, whither 
he retired after he had left Paris, and the Aca- 
demy of Sciences, of which he was one of the 
; chiefeſt Ornaments. It appears by a great many 
of his Letters, found among the Papers of the 
2 de L'Hopital, and eſpecially by thoſe of 
the Years 1692, and 1693. that he communicated 
to Monſ. L'Hopital his Difficulties upon the Diffe- 
rential Calculation, and that when any thing ſtop d 
him, aan wade os od, * 
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his not being ſufficiently Maſter of it, and aid, 
that he ſaw with. Surprize and Admiration the 
Extent and Fertility of this Art, that on which 
fide ſoever be turned bimſell, be diſcovered nen 
Uſes of it; and ſinally, (theſe are his own words) 
be conceived in it a Progreſs, and an Infinite Spe. 
culation. He did even  publickly declare in the 
Acts of Leipſick, that without a Beeren Egqua- 
tion he could never have arrived at the Diſcovery 
of a Curve, of which the Tangents and the Pars 
of the Axis always bear a Proportion to each}: 
other: And he adds in the fame Acts, That wi 
muſt obſerve in this Problem, a new and ſingular 
Analyſts, opening the way to à great many thing. 
upon the Theory of the Tangents, a has been ex- 
tremely well obſerved by the illuſtrious Inventor of 
à Calculation, without which we ſhould haue found 
it very difficult to have penetrated ſo deeply int 
Geometry. ,' He writ at the ſame time to the Mar- 
quis de L Hopital, that he was beholden to his 
Inſtructions for this Differential Equation, by the 
help.of which he had attained to the Solution of 
the Problem; OF i, | N HED BP | 
Till this time the Geometry of the Iaſiniteh 
Littles was only a kind of Myſtery, and as one 
may ſay, a Cabaliſtical Science, monopolized by) 
five or {ix Perſons. Oftentimes the Solutions wer 
| +9 in the Journals, without mentioning the 
lethod of coming at them, and even when that 
was diſcover'd, it was no more than ſome Rays“ 
of the Science that broke out, but were quickj 
overcaſt. Again, the Publick, or to ſpeak more pro- 
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perly, the ſmall Number of thoſe who aſpired to the 
Sublime Geometry, were ſtruck with an 1 4 
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in 1696. there were laid 


-Þ have required a vaſt Compaſs, ſuppoſing that it 
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table Admiration, but not enlighten'd by it, and 
our Artiſts found the Means of attracting their 
Applauſes, and at the fame time of with-holding 
the Inſtruction wherewith they ought to have 
paidthem. | | 
Monſieur de L'Hopit4l was reſolved to diſcloſe, 
without Reſerve, theſe hidden Treaſures of the 
New Geometry, which he did in his famous Book 
of the Analyſis of the Infinitely Litiles, publiſhed 
open all the Secrets of 
the Geometrical Infinite, and of the Infinite of In- 
finites; in a word, of all thoſe different Orders 
of Infinites, which raife themſelves one above the 
other, and form an Edifice the moſt amazing and 
the boldeſt that Human Mind durſt ever have 
projected. 8 
As there are Determinate Relations between the 
Finite Greatneſſes, which are the ſole Object of 
Mathematical Enquiries, and the Greatneſſes of 
theſe different Orders of Infinites; we come by 
the way of the Infinite to the Knowledge of the 
Finite, to which no other Method could ever at- 
tain that had not the Boldneſs and the Art at the 
ſame time of handling the Infinite. The Book of 
the Infinite Littles was therefore all over ſhining 
with the unknown Truths of the Ancient Geo- 
metry, and Truths that were not only unknown, 
but alſo unacceſſible to that kind of Geometry: 
The ancient Truths were as it were loſt there in 
the Crowd of the new ones, and the Facility with 
which they were diſcover'd made Men regret the 
Pains they had formerly coſt the firſt Inventers ; 
Demonſtrations, which by other Methods woul 
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had been poſſible to attain to them, or which even 
in the hands of another Geometrician inſtructed 
in the fame Method would have ſtill been tedious 
and em , were of ſuch a plainneſs and 
ſhortneſs, as render d them almoſt ſuſpected. 
Such is the Effect of General Methods when 
one has been able to find them out once. One is 
at the Fountain-head, and one has nothing more 
to do, but to let one ſelf be carried down the gentle "I 
Stream of the Conſequences. One ſingle Rule of 
Monſieur de L' HopitaPs Book gives the Tangent: 
of all the Curves imaginable ; another, the Appli- 
cation of all the Greateſt or Smalleſt, or all the 
Points of Inflexion and of Return, or of all the 
Evolutes, or of all the Catoptrick or all the Diop- F 
trick Curves. Entire Treatiſes made by great Au- 
thors are reduced ſometimes to ſome Corollaries, 
which one meets in the wa 2 1 
diſtinguiſhes in the Crowd; the whole relates to f l 
kinds of Syſtems which Monſ. de L'Hopital has 
begun to bring into and which will 
place that Science in a new Light. | 
There are, eſpecially upon the Mathematicks, 
more good than Books well writ ; that is 
to ſay, there are enough that may Inſtru&, but 
few that do it with a certain Method, and as one 4 
may fay, with a certain Agreeableneſs ; *tis well 
enough if we have a Matter in our hands, 
the Form is too much neglected: But Monfieur 
L Hopital's Book was as well compoſed as good 
in it felf, having found out the Art of Reducing 1 — 
an infinite Number of things into a ſmall Space, 
and with that Brevity and Exactneſs, that are fo 
delicious to the Mind; the Order and Regularity 
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of his Idea's have almoſt render'd the uſe of Words 
unneceſſary; His deſign is onl 
being more careful to excite q 
People, than ambitious of diſplaying his own Diſ- 
coveries. 

Accordingly that Work has been received with 
an univerſal Applauſe; for one may juſtly call 
it univerſil, when one can fo eafily reckon up 
throughout all Europe the Votes of thoſe that 
have given a Negative to it, and there will always 
be ſome Negatives put upon New and Original 
things, eſpecially when they are required to be 
well underſtood. Thoſe who obſerve the Events of 


the Hiſtory of Sciences know with what Greedi- 


neſs the Analy/is of the Infinitely Littles has been 
laid hold on by all the Geometricians of this pre- 
ſent Age, to whom the old and the new Methods 
are both indifferent, and who have no other In- 
tereſt than that of chuſing the beſt Path. As the 
Defign of the Author was principally to raiſe Ma- 
thematicians, and to ſow the Seeds of the High 
in the Minds of Men, he has had the 
Pleaſure of ſeeing the daily Fruits thereof, and of 
obſerving that Problems, the Solution of which 
were formerly reſerved only for ſuch as were 
grown old among the Thorns of the Mathema- 
ticks, were pow become the firſt Eſſays of Young 
People. This Revolution will probably grow 
greater and greater, and he in time would have 
had as many Diſciples as there were Mathema- 
ticians in the World. 

After having ſeen the Uſefulneſs of his Book 
about the Infinitely Littlet, he engaged in another 
Labour, no leſs proper 2 make Geometricians, 
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This 
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This Defign of his compriz'd the Conick Sefions, 
the Geometrical Places, the Conſtruftion of the if 
8 and a Theory of the Mechanick Curves. | 
is was properly the Plan of Monſieur Deſcarter's 
Geometry, but more dilated, and more complete. 
He did not pretend that this Work was to be as 
New or as Sublime as the firſt ; He might have 
turned his Enquiries towards the Integral Calcu. 
lation which follows, and ſuppoſes the Differential, 
but is attended with much greater, and as yet un- | 
ſurmountable Difficulties, and thereby at preſent |3 
employs the moſt Learned Geometricians, and is | 
become the Object of their Ambition; but he pre- 
ferr'd a Buſineſs that was to be more beneficia! 
and neceſſary to the Publick, and his Zeal for 
Geometry got the better of the Concern for his 


own Glory. However I am a Witneſs, that he 


_ not forbear regreting the Integral Calcu- , 
lation. 

This Work was almoſt finiſned when he was 
ſeized in the beginning of the Year 1704. with a 
Fever, that at firſt appeared by no ineans dan- 
gerous; but when it was found to reſiſt all the 
different Remedies made uſe of by the Phyſicians, 
his Friends began to fear for him, nor did the Pa- 
tient ſtay for any greater Danger to put him in 
Mind of his Death, but prepared himſelf for it in 
a moſt edifying manner; ſoon after which he fell“ 
into an Apoplexy that put an end to his Life the 


Day after it took him, being the 24 of February,, 


2nd the 43d Year of his Life. 3 
Some have attributed his Death to his exceſſive | 


L abours in the Mathematicks, and that which 


may confirm it is a Circumſtance I have learnt ©} 
Ex from 
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from himſelf, viz. That many Mornings which 
he had devoted to that Study, often became whole 
Days before he was aware-of it; | 
He had a mind to have quitted it, out of care 
for his Health, but he never could abſtain for 
above four Days at a time; beſides one may eiſily 
J believe that he muſt have made vaſt Efforts of 
Mind, when one conſiders how far he was come 
at the Age of 43 Years, and how much time in 
n- FJ fo ſhort a Life he had ſquander'd away out of 
nt Love to the Mathematicks. He had been in the 
Service; he was of that Quality which engaged 
him to a great Number of Devoirs ; he had a Fa- 
8 mily and the Conſequence of it, Domeſtick Cares, 
r a good Eſtate of his own to manage, which al- 
is ways brings Buſineſs with it; befides which, he 
lived in the World, and with it, in a manner like 
thoſe whoſe idle Employments are their ſole Buſi- 
neſs; nor was he an Enemy to Pleaſures ; theſe 
were Avocations enough in Conſcience; and let 
his Talents have been never ſo proper for the Ma- 
thematicks, it was impoſſible but that his want of 
Time muſt be ſupplied with a prodigious Applica- 
tion ; however it did not appear that his Studies 
affected his Health, he had the Appearances of the 
beſt and ſtrongeſt Conſtitution as could be defired. 
He was by no means Melancholly or Penſive, on 
| FF the contrary rather inclinable to Mirth ; fo that 
his great Mathematical Genius did not ſeem to 
have coſt him any thing. 
In his moſt ordinary Diſcourſes one perceived 
the Juſtneſs, Solidity, and in a word, the Geo- 
metry of his Soul; he was of an eaſie Conver- 


lation, and of a per fe&t Honeſty, open and ſin- 
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cere, conſenting to what he was, becauſe he was 
fo, but making no of it, the true Mo- 


2 a great Man, to own his Ignorance, 
and to even in matters of Geo- 
metry, "ifit were poſſible to be inſtructed therein 
by no means Jealous, not for want of 1 
his own — 4 wa but out of a natural Equity; 
for without that, thoſe that believe themſelves, 


He — Marks Charlotte de Romilley de la 
Cbeſnelaye, a Lady of an Ancient and Noble Fa- 
mily in Britam, and who brought him a great 
Eſtate. There was ſuch a Harmony and Union 
between them, that he inſpired her with his Ge- 
nius for the Mathematicks. He left by her one | 
Son and three Daughters. 7 
His Place of Honorary Academiſt was filled by 
the Marquis of Daugeau, Governour of Touraine, 
Counſellor of State in Ordinary, and Grand Ma. 1 
ſter of the Royal and Military Orders de Ngftre- ? 
Dame du Mont Carmel, and of St. Lazare de e- 
ruſalem, &c. and one of the Forty Members f 
the French Academy. 1 
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De LIFE of Monfiewr Buxxourr. 
r Ames Bernoulli was Born at Baſil the 
Gs 7 © 27. December, 1654. He was Son of 
Vd Nicholas Bernoulli, who is yet living, 
and has conſiderable Employments in 
chat Canton. One of the Brothers of the Gen- 
J tleman whoſe Life we are writing is in a yet 
higher Station than his Father. 2 
Monſieur Bernoulli was Educated after the uſual 
manner of his Time; He was deſigned for a Mi- 
niſter, and accordingly inſtructed in Latin, .Gregk, 
and the Philoſophy of the Schools, but nothing 
Jof Geometry; however, having ſeen by chance 
ſome Geometrical Figures, he was ſtruck with 
thoſe Charms of which few Men in the World 
J are ſenfible. He had hardly any one Book of the 
Maithematicks, nor durſt he make uſe of thoſe he 
had but by ſtealth, fo that you may be fure he 
had no Maſter, but his Inclination joined with a 
great Capacity became his - He like- 
| wiſe apply'd himſelf even to Aſtronomy ; and as 
his Father, who had other Views for him, always 
3 oppoſed thoſe Studies, he expreſſed his Circum- 
J ſtances by a Device repreſenting Phaeton, guiding 
the Chariot of the Sun, with a Latin Inſcription, 
which ſignified, I am among the Stars in ſpight 
of my Father. 
3 He was but 18 Years old, and could hardly 
4 otherwiſe be counted a Mathematician than by his 
violent Propenſity for the Mathematicks, when he 
| gave 
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blend, difficult enough to one of his Ag, by 
which the Years of the Solar Cycle, of the Gol- 
den Number, and of the Indiction being given, 
the Year of the Julian Period was to be found. 
At the Age of 22 Years he went to Travel; 

ing at Geneva, he taught a Woman to 
Write who had loft her Eyes within two Months 
after ſhe was wow, on Bog Method 
for that e, having diſcovered Reaſon 
and n ——— ofidae 2 
propoſes. At Bourdeaux he compoſed univerſal 
Gnomonick-Tables, which are now ready for the 
Preſs. After having ſeen France, he returned to 
his own Country in the Year 1680. there he 
began to Study the Philoſophy of Deſcartes. That 
Excellent did more enlighten than convince 
him, and he drew from that great Author ſtrength 
enough to engage even with him afterwards. 
Art the end of the Year 1680, there luckily 
appeared a Phenomenon fit to exerciſe a young 
Philoſopher; it was a Comet which has occa- 
fion*d ſeveral famous Works, and among the reſt 
the Firſt that Mr. Bernoulli ever publiſhed, and 
which he called Conamen Novi Syſtematis Come- 
tarum, pro motu eorum ſub calculum revocando, 
& apparitionibus predicendis. He fuppoſes that 
the Comets are Satellites, or Moons, of the ſame 
Planet, raiſed fo high above Saturn, tho? placed 
in the Vortex of the Sun, that it is always in- 
viſible to our Eyes; and that thoſe Moons are 
not viſible neither, but when they are in the 
loweſt Part of their Circle, and in the neareſt 
Pofition to us. From thence he concludes that 


Comets 
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Comets are everlaſting. Bodies, and that their 
Return may be foretold, which is alſo the Opinion 
of Monſieur Caſſini. According to the Syſtem 
and Calculations of Monfieur Bernoulli, the 
Comet of 1680, will appear again upon the 17th 
of May 1749, in 1 Degr. 12 Min. of Libra. 
This is a Prediction bold enough, conſidering the 
Exactneſs of the Circumſtances. 

Here I cannot forbear relating an Objection 
which was propoſed to him very ſeriouſly, and 
which he condeſcended to anſwer in as grave a 
manner : Ir was, that if Comets are regular and 
ordinary Stars, they can no longer be eſteem'd 
extraordinary Tokens of the Wrath of Heaven. 
He attempts ſeveral Ways of ſolving it, and at 
laſt comes off in this manner: He aſſerts, That 
the Head of the Comet being eternal, cannot be 
aſſign d, but the Tail may, becauſe according to 
him, this laſt is only accidental. Such Meaſures 
were the learned Men about 25 Years ago oblig'd 
to keep with popular Opinions. At preſent we 
have got over it; that is to ſay, the greateſt Part 
of the World are cured of their Whims about 
Comets, and the Fruits of ſound Philoſophy 
ſpread themſelves farther and farther : It would 
be a good thing, if it were practicable, to note the 
Epoca of the End of thoſe Errors which the has 
deſtroy d. 

In the Year 1682, Monſieur Bernoulli publiſh- 
ed his Deſertation De gravitate Ætberis; he 
does not only treat therein of the Weight of the 
Air, ſo inconteſtable and ſo ſenſible by the 
means of the Barometer, but chiefly about that 
of the Ætber, a Matter much more fine and * 
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than the Air we breath. It is to the Weight 
and Preſſure of that · Matter that he refers the 
Hardneſs of Bodies. In his Preface he proteſts, 
that when he had form'd this Syſtem, he did not 
remember that he had ever met with it in that 
famous Book, call'd The Search after Truth, and 
applauds himſelf for having fallen upon the fame 
Opinion with Father Malbranc he; and, what is 
more remarkable, that he had attain'd to it by the 
fame Methods. 

As the Alliance between and Natural 
Philoſophy produces the chiefeſt Uſefulneſs of 
the former, and all the Solidity of the latter, he 
ſet up Societies, and a kind of an Academy, in 
which he made thoſe Experiments that were the 
Foundation or the Proof of the Geometrical Cal- 
culations, and he was the firſt Man that eſta- 
bliſh'd in the City of Baſil this Way of Philoſo- 
phiſing, the only reaſonable one, and which ne- 
vertheleſs has been fo long in appearing. 

* He had already penetrated into the moſt ab- 
ſtruſe Parts of Geometry; and as he ſtudy'd it, 
he render'd that Science more perfe& by the Diſ- 
coveries he made in it; when in the Year 1684, 
the Face of Geometry was almoſt chang'd at 
once. The illuſtrious Monfieur Leibniz pub- 
liſh'd in the Tranſactions of Leipfic, ſome Eſſays 
of his new Differential Calculation, or. as he ſtiles 
it, Infinite Parva, of which he conceal'd both 
the Art and Method. As ſoon as Meſſieurs Ber- 
naulli (for the younger Brother, a famous Geo- 
metrician, has an equal ſhare in the Glory of it) 
perceiv'd by the little they could ſee of this Cal; 
culation, how great the Extent. and Glory. of 1. 

wo 


The Life of Monſieur BWANOuIII. 4r 
would be, they obſtinately ſet themſelves to diſ- 
| carry it away from him 
ſucceeded 
that 


cover the Secret, and to 
that had invented it; in which the 
and perſected the Method to ſuch a 
Monſieur Leibnitz, out of a Sincerity worthy of 
a Great Man, declar'd, That it belong'd to them 
| as much as to him. Thus it is, that the leaſt 


Ray of Truth breaking thro* a Cloud 2 


enlightens Great Minds, whilſt the naked T 

can hardly make any Impreſſion upon others. 
Monfieur Bernoulli's Country did Juſtice to a 

Citizen who had been fo great an Honoar to it, 


Exerciſes which his Office of Profeſſor requir d 


of him, produc'd, among other Fruits, all that 
he has publiſh'd upon the Infinite Series or Ranks 
of Numbers. The Queſtion is, To find the 
Amount of a Sum of an Infini 
gulated according to ſome 
without doubt, 
greater Boldneſs than when ſhe x 
her ſelf Miſtreſs of Infinity it ſe 
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the Sum of a Geometrical 
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it as fomething Finite; thereby we diſcover the 
Redifications or Quadratures of Curves ; for all 
Curves may paſs for Infinite Continuations of 
Right Lines Infinitely little, and the Spaces which 
they compriſe, for an Infinity of Spaces — 
little, all terminated by Right Lines. One while 
we find that theſe Sequels or Continuations which 
an Infinity of Terms, are neverthe- 
leſs but equal to a certain Finite Term, and 
then the Curves which they re are either 
Rectifiable or Squarable ; ſometimes we find that 
theſe Sequels are loſt in their Infinity, and are 
abſolutely out of the Reach of any Calculation; 
in which Cafe the Length of the Curves, or 
their Spaces, do likewiſe eſcape our Enquiries. 
Archimedes ſeems to have been the firſt that found 
infinitely 
decreafing, and thereby moſt ingeniouſſy diſco- 
ver'd the ſquaring of the Parabola. Dr. Wallis, 
the famous Engliſh Mathematician, upon theſe 
uels compoſed his Arithmetick of Infinites, 
Meſſieurs Leibnitæ, and i have car - 
ry d this Theory much farther ſince his Time. 
But the Object of Monſieur Bernotulli's moſt 
conſtant Pains was the Calculation of the Infi- 
nitely Littles, and the Enquiries where it was 
neceſſary. He, and the ſmall Number of his 
quals, had found out; as it were, a New World, 
unknown *till then, and of a difficult and even 
dangerons Acceſs, but which recompenc'd their 
Labour with immenſe Riches, and which were 
not to be met with in the Old World. 
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Having already given an Account of the late 
Marquis de L'Hopital, I have in ſome manner 
defcrib'd Monſieur Bernoulli, becauſe they have 
often given by that Method, which was common 
to them both, a Solution of the fame Problems, 
which they could have laid hold on no other 
Way. We will not therefore repeat what has 
been there ſaid, but only add ſome of Monſieur 
Bernoulli's particular Di ies. 

The Differential Calculation being laid down, 
every one knows how neceſſary the Integral 
Calculation is; this being, as one may call it, 
the Reverſe of the other; ſor as the Differential 
Calculation deſcends from Finite Greatneſs to their 
Infinitely Littles, fo the Integral Calculation 
does aſcend from Infinitely Littles to Finite Great- 
neſs; but the Aſcent is painful, and in ſome 
Caſes as yet impoſſible. | 

In the Year 1691, . Monſieur Bernoulli pub- 
lih'd two Eſſays upon the Integral Calculation, 
and they were the firſt that have hitherto ap- 
pear'd, by which he open'd a new Way to the 
Geometricians, Theſe two Eſſays related to the 
Quadrature of the two different 
kinds of Spirals ; one is form'd by the Extremi- 
ties of the Ordinates of an ordinary Parabola, of 
which the Axis is rolled up in a Circle; the 
other is the Logarithmical Spiral, which always 
makes the ſame Angle with its Ordinates, concur- 
ring in its Center. And as the Curve, which is 
call'd Loxodromical, deſcribd by a Veſſel which 
always follows the ſame Rhamb of the Wind, does 
likewiſe always make the fame Angle with all the 
Meridians, it follows, that if the * 
* 18 
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Right Lines, concurring to the Pole, the Loxodro- 
mical would become the Logarithmical Spiral ; 
from whence Monſieur Bernaiuli took Occafion 
to paſs from the Logarithmical to the Loxodromi- 
cal Spiral, and diſcover'd a great many new things, 
and very curious with reſpect to the Longitudes 
and Navigation. 
About this Time the Problem of the Lines 
Catenaria, propoſed by him, made a great Noiſe 
among the chiefeſt Geometricians. It is the Cur- 
vity made by a Chain faſten'd at each End, equal- 
AA its Parts, each of which Part is 
wn down by its own Weight, and at the ſame 
Time ſtopp'd by the Points. After that Meſ- 
fieurs Leibnitz, Huygens and Bernoulli his Bro- 
ther had reſolv'd the Problem, and determin'd 
this Curvity, he prov'd in the Year 1692, that 
it was the with a Sail ſwell'd by the Wind: 
And as he then began his Enquiries and Diſcove- 
ries upon the Curvity, which a Spring would 
make upon one of its Extremities faſten'd upon a 
Plain, and the other carry a Weight, he ſhew'd, 
that the ſame Sail, which being ſwell' d with a 
Horizontal Wind, would be bent into the Cate- 
maria, were {weld with a liquid Matter that 
ſhould gravitate upon it Vertically, it would be 
bent like a Spring, or ically, for that's the 
Name he gives to this of Curve. Theſe 
Determinations are not the fimple Sports of Geo- 
metry, and only to be eſteem'd for the Difficulty 
of their Solution, but they likewiſe occur in the 
niceſt Diſputes of Phyſicks or Mechanicks, when 
the Queſtion is to diſcover with great Exactneſs 
the Action of Liquids or of Weights ? A 
| 0 
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To forbear entering into a longer detail of 
Monſ. Bernoulli”*s Geometrical Enquiries, it ſhall 
ſuffice to give you here a Sketch of his Theory 
of the Curves that flip or move ypon them- 
ſelves. Whatever Curve is propoſed, he conſi- 
ders it as immoveable, and at the ſame time he 
ſuppoſes that another Curve equal and like, that 
is to ſay of the fame Kind, flips upon it and ap- 
plies all its Points to the Curve that is under it, 
one after the other : Joyning to this Conſideration 
that of the Evolute, which would have produced 
the propoſed Curve, he draws from the fliding of 
this Curve upon it ſelf not only a Raulette or 
Cycloid, deſcribed after the ordinary manner by 
a fixed Point of the moveable Curve, but likewiſe 
the Cauſtick by Reflexion, and beſides two Curves, 
the firſt of which he calls the Anti-Evolute, and 
the ſecond the Pericauſtick; and to carry himſelf 
through this Labyrinth of different Laws, and to 
enable him to determine the Nature of them, it 
is only to know the firſt, which is the 
Spring of all the reſt. 

By this means he attains to a wonderful Pro- 
priety of the Logarithmical Spiral, which is, that 
all the Curves, which either produce it, or are 
produced by it, after the manner we have ex- 
plained them, its Evolute, Cauſtick, Cycloidal Anti- 
Evolute and Pericauſtick are other Logarithmical 
Spirals, equal and like in all things to that from 
which they are generated. It is eaſie to judge 
that ſuch like Reſolutions require a great Appa- 
ratus of „and mult needs be the ut - 
moſt Efforts of a Mathematical Genius. 
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Theſe Rollings of the Curves guided Monſ. Ber- 
zoulii to the Diſcovery of the two general For- 
mules of the Cauſticht by Reflexion and Refra- 
Aion, which compriſe two Sections of the Marquis 
de L'Hogital's Book, or rather the whole Art of 
Catoptricks : But Monſieur Bernaulli ſuppreſſed 
the Analyſis of the Formules, and Monfieur de 
L' Hopital has revealed the Myſtery thereof. 
All theſe Enquiries, and a great Number of others 
as profound as theſe, which we muſt pafs over in 
Silence, have been performed by the Calculation 
of the Infinitely Littles; and was it. poſſible to 
prove its Excellency better, and at the ſame time 
to teach the Art of handling it > And fo likewiſe 
this Method is become that of all the great Geo- 
metricians without Exception; and tho' it is fome- 
times a little crabbed and thorny, . it is much more 
eaſie to learn the Practice of it, than to advance 
further without its help. 

When the Royal Academy of Sciences had re- 
ceived from the King in the Year 1599. that Eſta- 
bliſhment by which they were allowed to chuſe 
eight Foreign Aſſociates, all the Votes immediately 
fell upon the two Bernoulli in that ſmall Num- 
ber. The Elefor of Brandenbourg having like- 
Wiſe eſtabliſhed an Academy, at the Head of which 
he placed the famous Monſieur Leibnitz, both 
theſe Brothers were made Fellows of it in the Year 
1701. Tho' they were abſent they have always 
fulfilled the Duty of Academiſts by their excel- 
lent and fingular Tracts, with which they have 
enriched our Hiſtory. In that of the Year 1702. 
we publiſhed the Indefinite Section of the Circular 
Arc hes of Monſieur Bernoulli of Baſil. In 1 70H 
- I 13 
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his Theory of the Centre of Oſcillation ;, and in the 
preſent Year, we have ſeen his new Hypotheſis of 
the Reſiſtance of Solids, and the Analyſis of his 
Elaſtick Curve. In the Ad, of Leip/ic he had 
already given ſome Idea, but imperfectly, of the 
greateſt part of theſe Diſcoveries, but he did not 
communicate them to the Academy, *till he had 
put them into ſuch a Condition as was to his own 
Satisfaction. 

Whilſt the Profeſſor of Baſil raiſed himſelf fo 
great a Name, his Brother, Profeſſor alſo of Ma- 
thematicks at Groningen, made no leſs Noiſe; they 
both ran the ſame Courſe and with equal Paces, 
The Learned Men of the firſt Rank could hardly 
attain to that Degree, if they were not paſhonately 
affected for their particular Science, and had a taſt 
for it ſuperior to every thing elſe. A lively Emu- 
lation excited it ſelf between the two Brothers, 
which was yet more fomented by their Diſtance, 
and brought them to ſpeak to one another only in 
the Publick Journals, and might have ſerved to 
create a Miſunderſtanding, if that could poſſibly 
have happen'd between two ſuch dear Friznds. 
At laſt the eldeſt Brother gathering his whole 
ſtrength together, ſhot out, as I may call it, a Pro- 
blem, which he directed not only to all the Geo- 
metricians, but likewiſe to his Brother in parti- 
cular, promiſing him publickly a certain Sum it 
he could refolve it. He did it, and very quickly 
too, but gave the Solution without an Anilytts. 
Monſ. Bernoulli of Baſil, who found this Solution 
to be partly different from his own, defired to fee 
the Analyſis of it, that he might diſcover from 


whence aroſe the Difference of the Solutatiors : 
: D 2 But 
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But ſo many difficulties intervened about the Judges 
that were to examine this Analyſis, and ſome other 
Circumſtances of the Judgment, that they have 
not yet been determined ; the Detail of it would 
be roo long, it may therefore ſuffice, that the Pub- 
lick be informed that this Problem related to the 
Figures called Jſoperimeters. Amongſt an Infinity 
of poſſible Curves, which have the fame Perimeter 
or the ſame Length, it was neceſſary to find out 
by ſome General Rule, thoſe, which under certain 
Conditions, included the greateſt or ſmalleſt Spaces, 
or by revolving about their Axis, produced the 
greateſt or the ſmalleſt Superficies, or the greateſt 
or ſmalleſt Solids. One may gueſs at the Difficulty 
of the Problem, by the Defign wherewith it was 
choſen. 

"Twas this Mr. Bernoulli who had the care of 
the Edition of Deſcartes his Geometry, which was 
publiſh'd at Bajl : He was ſo full of theſe Matters, 
that the Proofs which he had to correct, could 
not paſs through his Hands without producing new 
Thoughts and Reflections; and he embelliſhed the 
Works of that great Philoſopher, which tho” they 
were done in haſt, and as he calls them 'Tumul- 
tuary, are yet very Curious and Inſtructive. 

His continual Labours, occaſion'd by the Duties 
of his Place, by his Thirft after Knowledge, and 
the Pleaſure he took in his Succeſs, were probably 
the cauſe of the Gout, which ſeized upon him 
very early, and ended at laſt in a flow Fever, of 
which he died the 16th of Auguſt, 1705. Aged 
fifty Years and ſeven Months. Two or three Days 
before his Death, at the time of his moſt ſerious 
Cares, he intreated Monf. Herman his Country man, 


particular 
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particular Friend, and an illuſtrious Geometrician, 
to return his Thanks to the Academy of Sciences, 
for the Honour of having admitted him into their 
Body, and according to the Example of Archi- 
medes, who would adorn his Tomb with the fineſt 
Diſcovery he had made in Geometry, and order'd, 
that a Cylinder circumſcribed to a Sphere ſhould 
be drawn upon it; Monf. Bernoulli likewiſe or- 
der'd, that there ſhould be put upon his, a Log1- 
rithmical Spiral with theſe words, Eadem nut ata 
reſurgo, a happy alluſion to the Hope of Chriſtians 
repreſented in ſome manner by the Properties of 
this Curve. He finiſhed a great Work De Arte 
Conjectandi; and tho* nothing of it has yet ap- 
peared, we ſhall venture to give ſome Idea of it 
upon the Credit of Monſ. Herman. The Rules 
of any Play being ſuppoſed, and the Players being 
of equal Strength, one may, in what condition 
ſoever the Game be, determine by the Advantage 
which one of the Gameſters has over the other, 
what odds are to be laid that he ſhall win. The 
Wager changes according to the different Condi- 
tions of the Parties, and when one will conſider 
all theſe Changes, one finds ſometimes Ser7-5 or 
Sequels of regulated Numbers, and even of new 
and ſingular ones. If you ſuppoſe the Gameſters 
to be unequal, the Queſtion will be, what Odds 
the Stronger ought to give the Weaker, or rect- 
procally, a certain Advantage being granted by ond 
to another ; the Queſtion will be, how much 
ſtronger he that gives is than he that takes, and 
it muſt be obſerved that the Odds or the Strength 
are incommenſurable, ſo that the two Gameſters can 
never be made entirely equal. The Ratiocinations 
; 3 winch 
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which thefe ſort of Matters require, are uſually 
very nice and fine, and compoſed of a great num- 
ber of Views, ſome of which may be loſt, and 


_ conſequently more ſubje& to Error than other Ma- 


thematical Reaſonings. For Example, two equal 
Gameſters having agreed to play four Setts each, 
and one his got three and the other two, the rea- 


ſoning muſt be very nice to determine exactly that 


one may lay three upon his Head that has got 
three Games, and one upon his that has got two ; 
This is one of the moſt ſimple Cafes, but by this 


you may judge of thoſe that are infinitely more 


complicated: Some great Mathematicians, and chie fly 
Meſſieurs Paſchal and Huygens, have already pro- 
poſed or reſolved ſome Problems upon this Sub- 
jet, but they have only ſkim'd, as I may fay, 
and not enter'd into the Matter ; but Monſ. Ber- 
noulli has taken a greater Compaſs, and founded it 
more deeply, he has even carried it to Moral and 
Political Things, and it is thoſe which will be 
found the moſt new and ſurpriſing in his Work. 
In the mean time, if we more cloſely conſider the 
Affairs of Life, upon which we are to dcliberate 
daily, we ſhall find that we ought to proceed in 
thoſe Deliberations as in our Wagers about Play- 
ing, that is, we ſhould compare the number of 
Caſes, in which a certain Event will happen, to 
the number of thoſe in which it will not come 
to paſs; that being done, one ſhould know ex- 
actly, and one might expreſs by Numbers how 
much better Party would be that we embrace, 
than that which we reject. All the Difficulty is, 
that many Cafes eſcape us in which the Event 
might equally happen, or not happen, and the 

| more 
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more there are of theſe unknown Cafes, the more 
uncertain is the Knowledge which Side we ought 
to take. The Train of theſe Idea's led Monf. Her- 
noulli to this Queſtion, Whether the Number of 
unknown Caſes always leflzning, the probability 
of the Side one ought to tike, does neceſſarily 
increaſe in Proportion, ſo that at laſt, it arrives to 
ſuch a degree of Certainty as one would have it? 
It ſhould feem that there was no Difficulty in 
maintaining the affirmative of this Propoſition z ne- 
vertheleſs Monſieur Bernoulli, who was fully 

Maſter of the Matter, aſſured us, that this Problem 
was much more difficult than that of Squarine- 
the Circle, as it would in Compariſon be much 
more uſeful ; for it is not ſo glorious for the Spirit 
of Geometry to reign m Natural Philoſophy, as it 
would be in matters of Morality, which are 
complicated, caſual and changeable, and the more 
obſtinate and ſtubborn the Matter it has to deal 
with, is the greater Honour it would acquire in 
overcoming it. 

Monſ. Bernoulli was of a bilious and melan- 
cholly Temper, a Diſpoſition which above all 
others produces in the Mind that Ardour and Con- 
ſtancy which are ſo neceſſary for great Things: Tt 
produces in a Man of Letters an afliduous and ob- 
ſtinate Study, and by that ſame Study fortifies it- 
ſelf more and more. In all the Enquiries and Diſ- 
coveries which Monſ. Bernoulli made, his Steps 
were ſlow, but ſure; neither his Genius, nor ha- 
bitual Succeſs inſpired him with Confidence: He 
publiſhed nothing which he did not ſtrictly exa- 


mine over and over, and he always ſtood in fear 
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of the Opinion of that World which had ſhown 
ſo great a reſpect for his Productions. 
He was married at the Age of 30 Years, and 
left a Son and a Daughter. 

His Place of Foreign Aſſociate was filled by 
Monſ. Bianc hini, one of the Pope's Chamberlains, 
and Canon of St. Lawrence in Damaſo. 
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[lliam Amontons was Born in the Year 
1663. He was the Son of a Lawyer, 
who having left Normandy which was [ 
D his Country, came and ſettled at Paris. 
Wh was in his Studies, he fell into a Di- 
ſtemper which made him fo deaf, that it obliged 
him almoſt to quit all fort of Company, at leaſt 
all unneceſſary Company. Thus being reduced 
to live by himſelf, and having none but his own 
Meditations for his Companions, he began to turn 
his Thoughts towards the Mechanicks, and under- 
took at firſt the moſt difficult of all Machines, or 
rather the only impoſſible one, I mean that of the 
Perpetual Motion, of which he neither knew the 
Impoſſibility, nor the Difficulty. Whilſt he was 
at work at it, he eafily diſcover'd that there oughr 
to be ſome Principles in this Matter, and that un- 
lefs he knew them, he loſt both his Time and 
Pains, He ſet himſelf then to Geometry, tho' 
according to the Cuſtom of all Families, his own 
oppoſed him in it, and not without reaſon nn. 
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if People apply themſelves to Sciences only with a 
deſign to make their Fortune. 

We are aſſured that he would never make uſe 
of any Remedy againſt his Deafnefs ; whether it 
was that he deſpaired of being cured, or that he 
found his account in the redoubling of his Appli- 
cation and Attention, which that Deafneſs was the 
occaſion of; like one of the Ancients who was ſaid 
to have put out one of his Eyes that he might not 
be diverted from his Philoſophical Meditations. 
Monf. Amontens learned Drawing, Meaſuring and 
Architecture, and was employed in ſeveral Publick 
Works; but he was not long without raiſing him- 
ſelf higher, for to that mechanical Science, which 
produces our ſeveral Arts, and is only employed 
about our neceſſary Affairs, he joined the Know- 
ledge of the Sublime Mechaniſm of the Univerſe. 

The Inſtruments, ſuch as Barometers, Thermo- 
meters, and Hygrometers, made uſe of in mez- 
ſuring Phyſical Variations, which not long ſince 
were either wholly unknown to us, or only known 
by the confuſed and uncertain relation of our 
Senſes, are perhaps, among all the uſeful Inven- 
tions of Modern Philoſophy, thofe in wifich the 
2 of the Mechanicks to natural Philo- 

ophy is moſt nice; beſides as we were contented 
with the firſt lucky Hit, or with the firſt Idea 
which theſe Inventions happily produced, they re- 
mained either Defective in themſelves, or very 
little uſeful. Monſ. Amontons ſtudied them very 
diligently, and in the Year 1687, when he was 
but 24 Years old, he preſented the Academy with 
a new Hygrometer, which was very much approved 
by them. 1 
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He likewiſe propoſed to Monſieur Hubin, a fa- 
mous Enameler, and a very skilful Man in theſe 
Matters, the different Idea's he had for new Baro- 
meters and Thermometers, but Monſieur Hubin 
had prevented him in ſome of his Projects, and 
did not much regard the reſt, till he took a Jour- 
ney into England, where the fame things were 
propoſed to him by ſome of the principal Members 
of the Royal Society. 

Perhaps it will not be Jook'd upon any other- 
wiſe than as an Amuſement or Paſtime of the 
Mind, but however a very ingenious one, that 
he invented a Method of communicating the 
Thoughts of one Perſon to another at a very 
great Diſtance : For Example, from Paris to 
Rome, in ſo ſhort a Time as three or four Hours, 
in ſuch a Manner, that thoſe who liv'd between 
ſhould know nothing of the Matter ; and yet this 
Propoſition fo paradoxical, and fo chimerical in 
Appearance, was executed in 2 ſmall Extent of 
Country, once before the Duke of Orleans, and 
at another time before the Dutcheſs ; for tho 
Monſieur Amontons did not at all underſtand the 
Art of making his Court to great Men, yet his 
Merit had already made him known to ſeveral 
Great Princes. 

The Secret conſiſted in placing People in ſe- 
veral Poſts, at certain Diſtances from each other, 
who by the Help of Teleſcopes, could perceive 
certain Signals at the Poſt before them, and tranſ- 
mit them to the next behind 'em, and ſo on; 
theſe different Signals, were ſo many Letters of 
an Alphabet, of which they only had the Cypher 
at Paris and at Rome, The great Reach 1 8 

ele 
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Teleſcopes, made the Diſtance of the Poſts ; the 
Number of which, was to be as few as poſſible; 
and as the ſecond Poſts tranſinitted the Signals to 
the third, as ſoon as ever he receiv'd them from 
the firſt, the News was carry'd from Paris 
to Rome in almoſt as ſhort a time as was neceſſary 
to make the Signals at Paris. 

In 1595, Monſieur Amontons publiſh'd the only 
Book that we have printed of his, and dedicated 
it to the Academy of Sciences, the Title of which 
is, Phyſical Obſervations and Experiments upon 
the Conſtruction of a new Hour-Glaſs, and upon 
Barometers, Thermometers, and Hyarometers. 
Altho' the Clepſydra g, or Water-Hour-Glaſſes, ſo 
much in Uſe among the Ancients, have been 
quite laid afide by us, on Account of the Clocks 
with Wheels, which are much more exact and 
convenient, Monſieur Amontons did nevertheleſs 
take a great deal of Pains in forming his Clepſydra, 
hoping that it might be of Service upon the Sea ; 
for as he had made it, the moſt violent Motion 
of a Ship, which infallibly diforders all Clocks, 
could not affect this Machine. One may fee in 
his Book with how much Art that Clepſpdra was 
prepar'd ; nor is it likely that it interfere] with 
many of the ancient Inventions. 

He was admitted into the Academy in the Year 
1699, at the time when the King gave them 
their new Rules. Soon after which, he produc'd, 
at one of the Meetings, his Theory of Friction, 
which has given ſo much Light to a Matter that 
has hitherto been obſcure, and yet of great Im- 
portance in the Mechanicks. That was ſucceeded 
by his new Thermometer, an Invention which is 
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not only uſeful in the Practice, but has alſo fur- 
niſh'd us with new Views for Speculation. Our 
Hiſtories have ſpoken fully of theſe Diſcoveries, 
and given an Account of his Rectifyd Barometer, 
and of his Barometer without Mercury, for the 
Uſe of the Sea, and of the new and curious Ex- 
periments he has made about the Nature of the 
Air. 

Monfieur Amontons had a ſingular Talent for 
Experiments, fine and happy Notions of Things, 
and a great many Expedients to remove any In- 
conveniencies, and great Dexterity in executing 
his Projects, ſo that it ſeem'd as if Monſieur 
Mariot, fo famous for the ſame Talents, had been 
reviv'd in him. 

We do not therefore ſcruple to compare a ſim- 
ple Pupil, ſuch as Monſieur Amontont, was to one 
of the greateſt Members that ever our Academy 
had; nor does the Name of Pupil imply any 
Diſtinction of Merit among us, nor . any 
thing more than a leſſer Degree of Seniority, and 
a kind of Survivance. Monſieur Amontons en- 
joying a perfect Health, which even ſhew'd it 
ſelf by all the External Appearances, and not 
being Subject to any Diſeaſe, leading, and having 
always led the moſt regular Life in the World, 
was all of a ſudden ſeiz d by an Inflammation of 
the Bowels, which. turn'd to a Mortification in a 
very few Days. He died the 11thof October 1705, 
at the Age of 42 Years, and about two Months. 

The Publick loſes by his Death ſeveral uſeful 
Inventions he was about, vis. upon the Printing- 
Preſs, upon Ships, and upon Waggons, or Car- 
riages. What has appear'd of his may ſecure bo. 
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that whatever he t poſſible would certain- 
ly ſtand any Trial, and the Spirit of Invention 
naturally ſubtle, bold, and ſometimes preſump- 
tuous, was in him 1 with all the So- 

and even all the Diffi- 


dence neceſſary to it. 
The Qualities of his Heart were yet prefera- 
ble to thoſe of his Mind; there was ſo natural 
and ſo unaffected a Sincerity in it, that it was 
impoſſible to be deceiv'd by it; a Simplicity, 
Freedom, and Candour, which the ſmall Corre- 
fpondence he had with Men might preſerve, but 
could not beſtow upon him; he was intirely un- 
capable of ſetting himſelf out otherwiſe than 
his Works, or of making his Court otherwiſe 
than by his Merit, and, by Conſequence, almoſt 
entirely uncapable of raiſing a Fortune. 
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The LIFE of Monſieur Dunawer. 
FL & 80 Baptiſt Dubamel was born in the 
7 Year 1624, at Fire, in the Lower 

F , Normandy. Nicholas Dubamel his 
Te Father was a Lawyer in the fame 
own, where, without any regard to his private 
Intereſt, luis chief Care was to make up thoſe 


Quarrels that were brought to him, which ſome- 
times occaſion'd others between him and the 
Judges of the Place. 

Monfieur Dubamel, the Son, perform'd his 
firſt Studies at Caen, but learned Rhetorick and 
Philoſophy at Paris. At the Age of 18 * 
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he compoſed a little Treatiſe, in which he ex- 
plain'd, with one or two Figures, and after a 
N. Manner, the three Books of Sphericks 
of Theodoſus , he added to it a very and 
plain Triganaometry, with a Deſign to facilitate 
the Entrance into Aſtronamy. In one of his later 
Works, he ſays, That the Vanity of Youth ſtir- 
red him up to publiſh the other ; but few People 
of the ſame Age are troubled with fuch fort of 
Vanity. The Inclination which carry'd him to 
the Sciences, muſt have been already very gene- 
ral, and very far extended, fince it did not fuffer 
him to paſs by the Mathematicks, fo little known, 
and leſs cultivated in thoſe Times and Places in 
which he ſtudied. 

At the Age of 19 Years he was admitted into 
the Convent of the Fathers of the Oratory, there 
he remain'd ten Years, and left it for the Parſo- 
nage of Neuilli, upon the Marne. Between theſe 
two Periods he join'd to the Duties of his Functi- 
ons a great Application to Reading. 

Natural Philoſophy was at that Time like 2 
great Kingdom diſmember'd; the particular Pro- 
vinces or Government whereof were become 
almoſt independent Sovereignties. Aſtronomy, 
Mechanicks, Opticks, Chymiſtry, &c. were diſtin 
Sciences, and had nothing in common with 

that which is call'd Phy/icks, and even the Pyſici- 
ans themſelves had ſeparated from it their Philo- 
ſophy, the Name alone of which betray'd it. 
Phy/icks being thus depauperated and ſtripp'd, 
had nothing belonging to it but Queſtions equal- 
bl tharny and barren. Monſieur Dubamel there- 


re undertook to reſtore to this Science that 
which 
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which had been uſurp'd from it; that is to ſay, 
an infinite Number of uſeful and agreeable Know- 
ledges, proper to revive that Eſteem and Reliſh 
which was due to it. He began to execute this 
Drag by his Aſtronomia Phyſica, and by hig 

reatiſe, De Meteoris & Faſſilibus, both of em 
printed in the Year 1660. 

Theſe two Treatiſes are Dialogues ; the Spea- 
kers of which, are Theophilus, a great Admirer 
of the Ancients, Menander, a zealous Carteſian, 
and Simplicius a Philoſopher, and an indifferent 
Man between all Parties, whoſe chiefeſt Taſk was 
to bring them all to an Agreement, and who 
moreover by Virtue of his Character, was to cull 
from all their Hypotheſes ſuch things as he judg'd 
the beſt. This Simplicius, or Monſieur Dubame!, 
is the ſame Perſon. 

From the Form of his Dialogues, and his Man- 
ner of handling Philoſophy, one may difcover that 
Cicero was his Pattern; but it is yet more obvious 
by the pure accurate Latinity of them, and which 
is yet more important, by the great Number of 
fine and ingenious Expreſſions that frequently 
occur in thoſe Works, which are Philoſophical 
Diſcourſes diveſted of their Natural, or at leaſt 
uſual Drinefs, by paſling thro? a rich and flowry 
Imagination ; from which, however, they have 
only borrow'd that juſt Doſc of Agreeableneſs, 
which was neceſſary to ſet them off. "Thoſe 
things which are to be eitabliſh'd to a certain 


Degree only, are what always coſt the moſt 
Pains, 


His 
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His Phyſical. Aſtronomy is a Collection of the 
principal Thoughts of the Philoſophers both an- 
cient and Modern, upon Light, Colours, and up- 
on the Syſtems of the World; and beſides every 
thing that belongs to the Globe, to the Theory of 
Planets, and to the Calculation of Eclipſes, are 
thereby Mathematically explain d. 
So likewiſe his Treatiſe of Meteors and Foſſils, 
is a Collection of all that any Authors of ſome 
R tion have writ upon thoſe Matters ; for 
Monſieur Dubame! did not confine himſelf to 
the moſt eminent. In his Diſcourſe about Foffels, 
we may obſerve a great Knowledge of Natural 
Hiſtory, and eſpecially of Chymiitry, tho? this 
latter Art was in thoſe Times involv'd in Myſteries 
and Darkneſs, which could not eaſily be penetra- 
ted. | 
He has been reproach'd of being too ſevere 
upon the great Deſcartes, a Man ſo worthy of 
Reſpect from all the-Philoſophers, even ſuch as do 
leaſt agree with him. Indeed Theophilus does 
ſometimes treat him ſevere enough, for which 
Monfieur Dubamel's Apology is, That the Part 
which Theophilus acted, was of a Perſon entirely 
partial to Antiquity, and incapable of any Modern 
Taft ; but that Simplicius never treated him ill, 
and therein he faid true, tho* at the Bottom, 
*rwas Simplicius that put Words into the Mouth 
of Theophilus. 
In 1663, which was the ſame Year that he left 
his Living of Neuilli, he publiſh'd his famous 
Book, De Conſenſu veteris & nove Philoſopbie. 
*Tis a general Account of Phy/icks, or a Treatiſe 
of Firſt Principles. What the Title promiſes, 
15 
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is fully perform'd, and the Spirit of Reconciliation, 
hereditary to the Author, triumphs throughout 
the whole Work. He begins with the ſublime 
and ſcarce intelligible Metaphyſicks of the Pla- 
tonicks, about Ideas, Numbers, and Architypical 
Forms; and tho' Monſieur Dubamel does ac- 
knowledge the Obſcurity of them, yet he cannot 
refuſe them a Place in this kind of States- General 
of Philoſophy. He treats with the fame Mode- 
ration the Principle of Privation, the Eduction 
of ſubſtantial Forms, and ſome other Scholaſtick 
Notions; but when he comes at laſt to thoſe 
Principles that are to be underſtood, that is either 
to the Laws of Motion, or to the lefs fimple Prin- 
ciples laid down by Chymilts, one perceives, in 
ſpight of his Inclination to accommodate Matters 
among all Parties, he naturally lets the Scale 
turn on this Side. One may even perceive, that 
it is with Unwillingneſs he enters into thoſe ge- 
neral Diſputes, which in Effect are only about 
Words ; the only Merit of which is, that they 
have a long time paſs'd for Things. His Inclina- 
tion and his Learning, upon thoſe Occaſions, do 
always hurry him back to Experunental Philoſo- 
phy, and eſpecially to Chymiſtry, in which he 
ſeems to have taken a particular Delight. 

In 1666, Monfieur Colbert, who knew how 
much the Glory of Learning contributes to the 
Splendour of the State, propoſed to the King, 
and obtain'd his Majeſty's Approbation for the 
Eſtabliſhment of a Royal Academy of Sciences; 
and got together, with a ſingular Judgment, a 
{mall Number of Men; among whom, each 
one excelled in his kind : 2 was wanting = 

this 
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this Society, a Secretary, that could underſtand 
and readily ſpeak all the different Languages of 
theſe learned Men, of a Chymiſt for Example, 
or of an Aſtroncmer, Gc. and ſuch a one as 
inight be their common Interpreter to the Pub- 
lick, and that could give to ſo many thorny and 
abſtracted Matters a Light, and a certain Turn, 
and even an Agreeableneſs too, which many Au- 
thors neglect, and yet which moſt Readers ex- 
pet ; finally ſuch a one, who by his Character, 
was wholly free from Partiality, and fir to give 
a dif-intereſted Account of the Debates of that 
Academy. The Choice that Mr. Colbert made 
to perform that Function, fell upon Monſieur 
Drubamel ; and indeed after the Proofs he had 
given without Deſign, of all thoſe neceſſary Qua- 
littes, a Choice made by fo judicious a Perſon, 
could not fall upon any other than him. 

His Skill in the Latin Tongue having ſhin'd 
thro? all his Works, and become the more remark- 
able, as the Subject thcreof was leſs favourable, 
he was choſen to tranſlate into that Language, 
A Diſcourſe about the Rights of the late Queen 
upon Brabant, Namur, and ſome other Lordſhips 
of the Spaniſh Low-Conntries, The King, who 
caus'd it to be publiſh'd in the Year 1567, was 
defirous it might be read in all thoſe Parts of 
Europe where his Conqueſts, and perhaps a great 
Number of excellent Books had not yet render'd 
2 French Language fo familiar as it is become 

ce. 

To this Work which ſupported the Rights of 
the Queen, there ſucceeded the next Year ano- 
ther by the ſame Hand, and in Latin, in Defence 
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of thoſe of the Archbiſhop of Paris, againſt the 
pretended Exemptions of the Abbot of St. Ger- 
mains des Prez, "Twas Monſieur de Perefixe, 
the then Archbiſhop, who engag'd Monſieur 
Dubamel in this Undertaking, believing, probably, 
that the Name of an Author, fo averſe from at- 
tacking any Body unjuſtly, that he would ſcarce 
ſtrike the firſt Blow upon any Account what- 
ever, would very much byaſs the World in 
Favour of the Archiepiſcopal See. Indeed this 
was the only time that Monſieur Dubamel would 
be perſwaded to do that Violence to his Character, 
as to act the Part of an Agreſſor; and it was not 
amiſs that he ſhould act it once, to ſerve for a 
Model of that Moderation and good Breeding 
with which ſuch fort of Diſputes ought to be 
carried on. 

The great Reputation of his Latinity, was the 
occaſion that in the Year 1668, Monſieur Colbert 
de Croifſy, Plenipotentiary for the Peace of Aix 
Iz Chapelle, took him along with him thither, 
where he often employ'd him in all thoſe Buſi- 
neſſes that were to be treated of in the Latin 
Languages with foreign Miniſters ; and tho' the 
"oy of the Language may appear to be a Cir- 
cumſtance of no great Moment, with reſpect to 
the Negociation of Peace, yet Politicians know 
very well that nothing ſhould be neglected that 
can raiſe the Character of a Nation in the Eyes 
of its Neighbours or Enemies. 
c After the Peace of Aix la Chapelle, Monſieur 
de Croiſ went Ambaſſador to England, and took 
| Monſieur Dubame! with him. He made that 
Voyage as a Philoſopher ; his chief Curioſity was 
| 2 do 
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to ſee the Learned Men, and above all, the illu- 
ſtrious Mr. Boyle, who open'd to him all his 
Treaſures of Experimental Philoſophy. From 
thence he went into Holland for the fame Pur- 
p and in thoſe two Voyages he acquir'd the 
iches with which he afterwards adorned his 
Books. 
Being return'd to France, and in Poſſeſſion of 
his Place of Secretary to the Academy, he pub- 
liſh'd his Treatiſe De Corporum Affectionibus, in 
the Year 1670. There he carry'd on his Philo- 
ſophy as far as to the Knowledge of Medicines, 
and was not contented barely to touch upon the 
Principles of it; two Years afterwards he pub- 
Iiſh*d his Diſcourſe, De Meme Humana, which is 
a Metaphyſical Logick, or a Theory of Human 
Underſtanding, and of Idea's, with the Art 
of guiding our Reaſon : Now tho Philoſophical 
Experiments may ſeem to be foreign to this Sub- 
ject, yet they are plentifully made uſe of by bim, 
furniſhing him with all the Examples he ſtood 
in need of; and he was fo full of them, that 
they ſeem'd to overflow every Moment. 
e next Year, that is to ſay in 1673, appear- 
ed his Book De Corpore Animato. One may eaſily 
judge by the Title, that Experimental Philoſo- 
phy abounds every where in it, and fo does Ana- 
tomy too, of which Monſieur Dubamel had ac- 
quir'da great Knowledge both by the Conferences 
of the Academy, and by a particular Correſpon- 
dence which he maintain'd with Monſieur Steno 
and du Jerney. When Monſieur du Verney began 
to ſettle at Paris, and at the fame Time eſta- 
bliſh'd a new Taſt for Anatomy, * 
Th 
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Dubamel was one of the firſt that laid hold upon 
him, and the Diſcoveries he brought with him. 
Such a Diſciple ſpurred on the young Anatomiſt 
to a much greater Progreſs, and likewiſe contri- 
buted thereto. | 

In this Book De Corpore Animato, he takes No- 
tice of his being reproached for leaving Diſputes 
undetermin'd, and being too indifferent himſelf 
between all Parties, and promiſes to mend that 
Fault ; but we muſt confeſs he does not ſeem to 
have kept his Word too much. It is a Fault 
however that few Philoſophers are guilty of. 

In the fame Place, he charges himſelf with ano- 
ther Fault, and is much more concern'd at it; 
which was, that he being a Clergy-man, ſhould 
facrifice ſo much of his Time to profane Philoſo- 
phy. It is eaſie to ſee that he could have juſti- 
fy'd himſelf with a Cloud of Reaſons, but none 
of them did fatisfy the extream Tenderneſs of 
hi Conſcience. He declares, that he will return 
to a Work of Divinity, of which he had form'd 
a Scheme from the very time of publiſhing his 
firſt Books, but that the Execution of it had al- 
ways been prevented. 
| Notwithſtanding which, he met with a new 

Interruption. A ſuperior Command, and very 
honcurable to him, oblig'd him to compoſe an 
entire Courſe of Philoſophy, according to the 
Forms uſed in Colleges. This Work appear d 
in 1678, under the Title of Philoſophia vetus G- 
nova ad uſum Schole accommodata in Regia Bur- 
gundie pertraftata : And is a Collection as judi- 
cious and happy as poſſible, of the ancient Idea's 


and of the new; of the Philoſophy of om. 
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and of that of Things; of the Schools, and of 
the Academy. And to ſpeak yet more juſtly of 
it, Meaſures are kept with the Schools, but the 
Academy predominates. Monſ. Dubame! has diſ- 
perſed throughout the whole Work all that he had 
gather'd in the Debates of the Society, Experi- 
ments, Diſcoveries, Reaſonings, and ConjeQures. 
The Succeſs of the Work has been proportionably 
great; the new Syſtems in a manner diſguiſed, 
or intermixed with the old, have been more eaſily 
admitted by the Enemies of them; and perhaps 
Truth it ſelf has met with leſs oppoſition for being 
ſupported, as it were, by Error. 

Several Years after the Publication of this Book, 
ſome Miſſionaries that carried it with them to the 
Eaft-Indies, writ hither that they had taught that 
Philoſophy with very good Succeſs, particularly 
the Phyſicks, which among the four Parts of the 
entire Courſe, 1s that wherein the Academy and 
the Moderns are moſt concerned, People that 
were little inſtructed, and only guided by their 
natural Taft, did not long halt between the two 
Kinds of Philoſophy, one of which has reigned 
fo many Ages among us. 

It looks as if Monſ. Dubamel was doomed to be 
the Philoſopher of the Eaſt. Father Bouvet, a 
Jefuit and famous Miſſionary of China writes, 
that when his Brethren and he compoſed in the 
Tartarian Language, a Body of Philoſophy for 
the Emperor, and that vaſt State, in order to lead 
them by that means into the Truths of the Gol- 
pel, one of the chief Springs they made uſe of, 
was the Ancient and Modern Philoſophy of Mon. 
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for the Pains he had taken about it; ſince it open'd 
a Way in thoſe Countries for the admiſſion of the 
Chriſtian Religion. | | 

At laſt however he diſchargel himſelf more 
punctually of the Duty he had laid upon himſelf; 
for in the Year 1691, he Publiſhed a Budy of Di- 
vinity in Seven Tomes with the following Title, 
Theologia Speculatrix & Practica Juxta SS. Pa- 
trum dog mata pertractata & ad uſium Scholæ ac- 
commadana. Divinity has been long filled with 
Subtilties which indeed were very ingenious, and 
even uſeful in ſome Degree; but very often too 
exceſſive ; and at the ſame time, People neglected 
the Study of the Fathers, Councils, Hiſtory of 
the Church, in a word all that they now call Po- 
fitive Divinity; they went as far as they could 
go by the Metaphyſicks alone, and without the 
help of Facts, almoſt wholly unknown, and this 
Divinity may be properly called the Darghter of 
the Mind and of Ignorance ;, but at laſt the more 
wholeſom and more nice Views of the two laſt 
Ages, have made the Poſitive Divinity prevail. 
Monſ. Dubamel in his Work has united it with 
that of the Schools, and no body was more fit 
to bring about this Re- union; for what Experi- 
mental Philoſophy is, with reſpect to the Scho- 
laſtick, the ſame is the Poſitive Divinity, with 
reſpect to the old School Divinity; tis the Poſitive 
that gives ſtrength and ſolidity to the Scholiaſtick, 
and Monſ. Dubamel did exactly the fame for Di- 
vinity as he had done for Philoſophy; on one fide 
and on the other we ſee the ſame extent of Know- 
ledge, the ſame Inclinations, and the ſime Endea- 
vours to reconcile Opinions, the ſame Judgiuent 
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in chuſing where it is neceſſary; finally, the ſame 
Soul acting upon different Matters. One may there- 
fore repreſent to ones {elf from this Work what it 
is to be a Philoſopher and a Divine all at once; 
a Philoſopher embracing the whole Body of Phi- 
loſoph 97 and a Divine taking in the whole Com- 
paſs o . 
This almoſt immenſe Labour engaged him in 
another. He was deſired to make an Extract from 
his Body of Divinity of ſuch things as were moſt 
neceſſary for young Clergymen whilſt they were 
inſtructed in the Seminaries: Being ſenſible of 
the Uſefulneſs of ſuch a Deſign, he undertook it, 
tho* he was at that time Seventy Years old, and 
ſubje& to an Infirmity which from time to time 
brought him to the brink of his Grave: Nay, he 
did more than was of him, for he treated 
of ſeveral Matters which were not atall in his Firſt 
Work, and made it almoſt a New one, and pub- 
liſhed it in the Year 1694, under this Title ; 
Theologie Clericorum ſeminariis accommodate ſum- 
marium. This Summary contains Five Volumes. 
This Application to Divinity was no Inter- 
ruption to his Academical Duties. He did not 
only continue in the Exerciſe of his Function as 
Secretary, and in regiſtring the Tranſactions of 
every Meeting, but he alſo undertook to compoſe 
in Latin a general Hiſtory of the Academy, from 
its Eſtabliſhment in the Year 1666, down to the 
Year 1696. He made thoſe Years the Period of 
his Hiſtory, becauſe he reſigned his Office in 1697, 
having repreſented to Monſ. Pontchartrain, Chan- 
cellor of France, that he was become fo Infirm, 
as to ſtand in need of a Succeitor, It would be 


w? 


my Intereſt to conceal in this place the Name of 
the Perfon that durſt ſucceed fo great a Man, but 
the Obligations I lye under to him for his Good- 
neſs in approving, and his Care in forming me, 
will not allow it. 

Twas in the Year 1698, that his Hiſtory ap- 

peared under this Title, Regie Scientiarum Aca- 
demiæ Hiſtoria, the Edition was ſoon ſpent, and 
in 1701, there came out a Second much larger, 
being augmented with the four Years that were 
wanting to compleat the Century ; the two laſt of 
which are comprehended m the French Account 
of the ſame. 
If the Date of his Books were not an incon- 
teſtable Proof, we could hardy be fo bold as to 
afſert, that in the ſame Year 1698, in which he 
publiſhed the Firſt Edition of his Hiſtory of the 
Academy; he alſo gave us a very Learned Theo- 
logical Work entitled, Inſtitutiones Biblice, ſer 
Scripture ſacre Prolegomena, umd cum ſelefis An- 
notationibus in Pentateuchum. In which he has 
collected all that is moſt neceſſary to be known in 
the Criticiſm of the Holy Scriptures ; a ſure and 
right Judgment is the Archite& that chuſes and 
diſpoſes of the Materials which a vaſt Erudition 
ſupplies it with; the ſame Character reigns through- 
out the Notes upon the five Books of Moſes, being 
conciſe and well choſen , inſtructive and only 
curious in order to inſtruct the better; Learned 
without Pomp, and intermingled ſometimes with 
Sentiments of Piety, which proceeded as naturally 
out of the Heart of the Writer, as from the Sub- 
ject it ſelt. 
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In 1701. he publiſhed the Pſalzs,and in 1703. the 
Proverbs, Wiſdom of Solomon and Eccleſiaſtes, with 
the like Notes; all theſe Treatiſes were only the 
Fore-runners of another vaſtly greater, upon which 
he was at work, that is, of the whole Bible, with 
Notes upon all thoſe places that required it, and 
ſuch Notes as he was able to give; this appeared 
m the Year 1705, when he was of the Age of 8 1. 
This Bible, both by the Beauty of the Edition, and 
by the Convenience and Ule of the Com- 
ment, placed at the bottom of every Page, does, 
in the opinion of the Learned, far exceed all thoſe 
that have been yet publiſhed. 

Being arrived to fo great an Age, and having 
acquired a greater Right to a Glorious _ 
than any other whatever, but being uncapable to 
live idle, he intended to have continued to turn 
into Latin the French Hiſtory of the Academy, and 
he had already begun to Tranſlate the general Pre- 
face, but was prevented by an eaſie and gentle 
Death, proceeding only from the bare Neceſſity 
of Dying, which happen'd upon the 6th of Au- 
Luſt, 1705, 

Hitherto we have only deſcribed him as a Man 
of Learning and Member of the Royal Academy : 
We ſhould now repreſent him as a Man, and give 
ſome account of his Morals, but to do that we | 
muſt make the Panegyrick of a Saint; we are not | 
therefore worthy to ſpeak, upon this Part of his | 
Elogium, which ought to be performed in a Church, 
and not in a Philoſophical Meeting ; we ſhall only 
hint at two Facts, that may be related by a Pro- 
phane Mouth. | 
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_ He went once a Year to viſit his old Flock at 
Neuilli upon the Marne, and thi: Day was kept 
as a Feſtival throughout the whole Village ; no- 
bady would work, and they were wholly taken 
up with the Pleaſure of ſeeing him. All the World 
knows what are the Virtues, not only Moral but 
Chriſtian, neceſſary to make a good Paſtor, and to 
procure him fo great an Aſcendant over the Hearts 
of his People, and of what value are the Praiſes 
of thoſe over whom one has had an Authority 
once, but has none any longer. 

Whilſt he was in England, the Engliſh Catho- 
licks which uſed to frequent the Chapel of the 
French Ambaſſador would commonly fay, Let us 
bear Maſs from the Holy Prieſt. Theſe Foreigners 
did not want a long time to form ſuch a Notion 
of him as he deſerved; an external Simplicity, 
and which he could not be ſuppoſed to affect, diſ- 
cover'd his internal Virtues, and betrayed the De- 
fire he had of concealing them: It was eaſie to 
perceive that his Humility did not conſiſt in Words 
and Diſcourſes, but in his real Sentiments, and 
was founded even upon his Lezrning; and his 
Charity was too often exerted not to be, in ſpight 
of all his Precautions, very plain and viſible; the 
general Deſire he had of being uſeful to others 
was ſo well known, that the favourable Characters 
he gave of Perſons, loſt part of their juſt weight, 
becauſe they came from him. | 

Cardinal Anthony Barberin, great Almoner of 
France, made him one of the King's Chaplains in 
the Year 1656, which we had forgot to take notice 
of, tho” it is a Circumſtance that ought rot to 
he been omitted in the Life of any other 
Perſon, He 
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He was all his time in great Eſteem with the 
Chiefeſt of our Prelates : Notwithſtanding which, 
he was never poſleſſed of any but very ſmall Be- 
nefices, which ſtill helps to illuſtrate his Cha- 
racer ; for the laſt Stroak of which, I ſhall add, 
that he never was poſſeſſed of any whereof he 
did not diveſt himſelf for the fake of ſomebody 
or other. 
The Office of Penſioner Anatamiſt which he en- 
joyed in the Academy, has been filled by Mon- 
fieur Littre; and that of Aſſociate Anatomiſt en- 
joyed by Monſ. Littre, was given to Monſ. du Vorney 
the Younger, who was Monſ. DubamePs Pupil. 
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. Eter Silvan Regis was born in the 
2 P Lear 1632, at La Salvetat de Blanque- 

8, fort in the Agenois, His Father was 
in very good Circumſtances, and liv'd 
to the top of em; but as he had a great many 
Children, ſo he left but a very ſmall Fortune to 
our Monf. Regis, who was one of the Youngeſt. 

After having with Reputation gone thro' the 
Studies of Humanity and Philoſophy in the Je- 
ſuits College at Cabors, he apply'd himſelf to Di- 
vinity in the Univerſity of Paris, being deſigned 
for a Clergyman; and he became ſo great a Maſter 
of it in four Year's time, that the Body of the 
Univerſity ſollicited him to take his Doctor's De- 
gree, offering to bear the Expence of it themſelves. 
But he did not think himſelf worthy of it mn 
1 N 
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had ſtudied in the Sorbonne : Thither he went, but 
being diſguſted at the exceſſive tediouſneſs of that 
which was dictated to him by a famous Profeſſor, 
only upon the Queſtion of the Time when the 
Euchariſt was inſtituted, and being taken with the 
Carteſian Philoſophy, which he juſt then began to 
know by his Converſation with Monſ. Robaut, he 
abandon'd himſelf wholly to that Philoſophy, the 
Charms of which, abſtrated even from its No- 
velty, could not fail to become very agreeable to 
ſuch a Genius as his. He had not above four or 
five Months to ſtay at Paris, fo that he made haſt 
to be inſtructed by Monſ. Robaut,, who on his 
Side, being zealous for his Doctrine, took a great 
deal of pains with a Diſciple whom he found fo 
fit to propagate it. 

Monſ. Regis having left Paris with a kind of a 
Miſſion from his Maſter, went to eſtabliſh his new 
Philoſophy at Toulouſe, by Publick Lectures whicli 
he ſet up in the Year 1665. He had an agreeable 
Facility in Speaking, and the Gift of bringing down 
the moſt abſtra& Matters to the Capacity of his 
Hearers. The whole Town being preſently alarm'd 
by our new Philoſopher, the Magiſtrates, Clergy- 
men, and all the Learned ran to hear him, even the 
Ladies themſelves made part of the Auditory ;and it 
any one ought to ſhare with him the Glory of this 
great Succeſs, it was at leaſt none but the illu- 
ſtrious Deſcartes, whoſe Diſcoveries he preached 
up. 

* There was a Theſis maintained of pure Carte- 
faniſin in French, Dedicated to one of the firit 
Ladies of Toulouſe, whom Monſ. Regis had made 
a very able Carteſian, and he himſelf W at 
: chat 
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that Thefis. The Parties diſputed in French, and 
the Lady her ſelf ſolved ſeveral conſiderable Diffi- 
culties, and it ſeemed as if People, affected by 
all theſe Circumſtances, had reſolved entirely to 
abjure the ancient Philoſophy. 

The Magiſtrates of Towlouſe being very ſenſible 
of the Inſtructions and Lights that Monſ. Regis 
had brought to them, ſettled him a Penſion upon 
the Town-Houſe, a Thing almoſt incredible in 
our Age, and Glorious enough for the old Gre- 
cians and Romans, 

The Marquis de Vardes, at that Time baniſhed 
into Languedoc, being come to Toulouſe, and pre- 
ſently acquainted with Monſ. Regis, got leave of 
the Town, but not without Importunity, to carry 
him along with him to his Government of Ajigres- 
mories, where he ſtrictly united him to himſelf 
by his own Merit, and by the Eſteem and Friend- 
ſhip, which is for the Glory both of the one and 
of the other ; he had no occaſion to engage him 
by thoſe other means that commonly paſs for the 
moſt efficacious. He endeavoured to employ, or 
rather to amuſe, himſelf with him in the Carre- * 
ſian Philoſophy ; and as his Wit had made him ſhine 
in a Court that knew how to Judge of it, perhaps ' 
the Philoſopher did not leſs profit by the Conver- 
fation of the Courtier, than the Courtier by that 
of the Philoſopher, each of theſe two different 
Characters being uſually compoſed of that which 
is wanting in the other. 

The Marquis de Vardes went to Montpellier in 
the Year 1671, and Monf. Regis, who accom- 
panied him thither, read Lectures in that City, 
with the ſame Applauſe he had done at Touwlowſe. 
| But 
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But all great Talents muſt finally center in the Ca- 
pital, whither Monſ. Regis came in the Year 
1680, and began to hold the fame Lectures in 
the Houſe of Monf. Lemery, at preſent one of the 
Members of the Academy. The Concourſe of 
People was quickly fo great, that it became too 
inconvenient for the Houſe of a private Perſon : 
Places were taken a great while before the Hour 
appointed for the Lecture, and perhaps the Se- 
verity of this Hiſtory does not forbid me to ob- 
ferve, that the moſt agreeable Actor of the 
Italian Play-Houſe, (who when he was off of 
the Stage, conceaPd the ſerious Spirit of a Phi- 
loſopher, under a Mask of an inimitable Badi- 
nage) was ſeen to frequent thoſe Lectures daily. 
"Tis a Fault to ſucceed too well: The Lectures 
of Monſ. Regis made ſuch a Noiſe, as became 
fatal to them. The late Archbiſhop of Paris, out 
of the Reſpe& he paid to the Ancient Philoſophy, 
fent him an Order to ſuſpend them, diſguis'd un- 
der the Form of an Advice or Requeſt, and ſwee- 
- ten'd with a great many Commendations. Thus 
the Publick were depriv'd of theſe Meetings at the 
End of fix Months, and in the Middle of their 
moſt lively Reliſh for them; and fo perhaps, 
tho* without Defign, their Inconſtancy was ob- 
viated, and their Eſteem increas'd for what they 
had loft. 
| Mon. Regis being now more free, employ'd 
all his Thoughts about publiſhing a general Sy- 
ſtem of Philoſophy which he had compoſed, and 
which was the principal Occaſion of his Journey 
to Paris, But this Deſign was likewiſe croſs'd 
during the Space of ten Years ; at laſt, with the 
Aſliſtance 
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Aſſiſtance of Time and Reaſon, he overcame all 
Oppoſitions, and the Work appear'd in the Year 
1690 undet this Title, A Syſtem of Philoſophy, 
containing Logick, Metaphyſicks, Phyſicks, and 
Morality, in three Vols. in 4to. 

The Advantage of a general Syſtem 1s, that it 
furniſhes the Mind with a more pompous Specta- 
cle, which always delights to look down from a 
greater Eminency, and to diſcover a larger Extent 
of Country; but on the other Hand, it is an Evil | 
without Remedy, that Objects view'd at a far- 
ther Diſtance, and in a greater Number, are gene- 
rally moſt confuſed. Different Parts are link'd 
ether, for the Compoſition of a whole, and 
mutually ſtrengthen d by ſuch a Union; but then 
each of them are handled in particular with leſs 
Care, and ſuffer by being a Part of one general 
Syſtem. One ſingle Subject well explain'd, 
might perhaps ſatisfy as well, without reckoning 
that as ſoon as ever it was well explain'd, it 
would always become general enough ; if one 
conſiders the Glory of the Author, there remains 
no more to one that undertakes ſuch a Work, 
but that of a judicious Compilation, and tho! 
like Monf. Regis, he might add to it ſeveral new 
Idea's, the Publick will not take the Pains to 
diſtinguiſh them from the reſt. 

Engaged as he was to defend the Carteſian Phi- 
loſophy, he publiſhed in the Lear 1691, an Au- 
ſwer to the Book entitled, Cenſura Philoſophie 
Carteſiane, writ by one of the molt learned Hands 
of Europe; and the late Mr. Foyle, a very good 
Judge, having ſeen the Anſwer, was of Opi- 
nion, that it might ſerve for a Pattern to all that 

ſhould 
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ded himſelf againſt a Learned Profeſſor of Philo- 
fophy, who had attacked his general Syſtem. Theſe 
two Anſwers which he thought himſelf obliged 


to give in a very little time, and an Augmentation 


of more than a third Part, which he had juſt 
S before made to his Syſtem at the very time he was 
peruſing it, were the Occaſion of his falling into 
thoſe Infirmities that upon him ever after. 
Thus Philoſophy it ſelf has its Paſſions and Ex- 
ceſſes that cannot eſcape iſhed. 
Monſ. Regis was embarked in yet greater Diſputes, 
on account of his having attacked in his Phyſicks, 
the Reaſon that Father MaZebranche had given in 
bis Search after Truth, why the Moon appears 
digger at the Horizon than it does at the Meridian? 
They writ on both Sides, and the chief Queſtion 
was reduced between em to this Point, Whether 
the apparent greatneſs of an Object depended ſolely 
on the greatneſs of its Image painted on the Re- 
tina, or on the real greatneſs thereof, and the Na- 
tural Judgment which the Soul makes of its Di- 
ſtance, inſomuch, that all the reſt being equal, 


ſhe ought to ſee it fo much the larger as ſhe judges 


it more remote? Monſ. Regis aſſerted the former; 
Father Mallebranche the latter, and maintained, that 
a Giant fix Foot higher than a Dwarf, and placed 
at the diſtance of twelve Foot, would neverthe- 
leſs appear higher than the Dwarf that was placed 
but two Foot off, in ſpight of the equality of the 
Images which they both formed in the Eye ; the 
reaſon of which was, one ſees the Giant as more 


remote on account of the Interpoſition of different 
F Objects; 


ſnould be undertaken for the Future in the ſame 
Cauſe. The following Year, Monſ. Regis defen- 
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Objects: He would not even allow to Monſ. Rægis, 
that the Iniage of the Mopn at the Horizon was 
augmented by the Refractions, at leaſt in the man- 
ner it 0 to be for this Phenomenon, and he 
added different Experimems, by which the Moon 
ceaſed to appear larger, as foon as it was ſeen in 
fuch 4 Way as not to be eſteemed more remote. 
Monf.: Regus however maintained his Opinion, ani 
as Authors, according to the cuſtom of all Diſputes, Þ 
do multipty their Writings ſometimes very unne- 
ceſfarily; Father Mallebrunche thought he had 
a Right to determine the Queſtion by way of Au- 
thority ; but it was ſuch an Authority as might 
be made uſe of in the Way of Learning. He pro- 
cured a Certificate of Four of the moſt famous 
Geometriciats, who declared, that the Proofs be 
bad broug bt of bis Sentiment were D rative, 
and plainly to be deduced from the true Principles 
of Opticks. The Geometricians were the late Mar- 
quis de L'Hopital, the Abbot Catelan,. Monſieur | 
Cr mt Monf. Varignon. Mon. Regis upon | 
this Occaſion acted according to the firft Sugge- 
ſtions of Nature, and endeavour'd to find fault 
with each of thoſe Gentlemen. The Forrnal der: 
Scavans of the Year 1664, was the Theatre of 
this War. 1 
It was likewiſe ſo, at leaſt in part, of another 
War between the ſame Adverſaries: Monſ. Regis | 
in his Metaphyficks, had often fallen foul upon 
thoſe of Father Mallebranche : One of their chict | 
Diſputes turned upon the Nature of Idea's, upon 
their Cauſe, whether Efficient, or Exemplary ; 2 
Subject fo ſub.im2 and abſtracted, that tho' the 
Mind of Man cannot diſcover a ſufficient Certainty 
L in 
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in it, yet it is Glory enough to have arrived at 
well-grounded or reaſonable Doubts. The two 
Metaphyficians debated likewiſe, whether Pleaſure 
does render us actually , and they were as 
much divided” upon this Queſtion, tho? it be leſs 
Mctaphyſteal. As the Works of Father Male- 
branche had acquired him ſeveral able and zea- 
bus Diſciples, fome of them writ alſo againſt 
Monſ. Regis, who contented himſelf in having en ; 
ter'd the Lifts with their Maſter. 
= The Inclination which he always preſerved for 
Divinity, and his Love of Religion, infpired him 
with another Undertaking already attempted many 
times by great Men, worthy of all their Efforts, 
and of their wiſeſt Ambition, and more neceffary 
chan ever, in ſo enlighten'd an Age as that we live 
in. He finiſhed it in the Year 1704, in ſpight of 
his continual Infirmities, and publiſhed it under 
chis Title in a Quarto Book; The Uſe of Reaſon 


and Faith, or the Agreement of Faith and Reaſon. 
He dedicated it to the Abbot Bignon, to whom he 
fays in his Epiſtle, that he could not cite the Ene- 
niet either of Reaſon or of Faith before a Judge 
to whom the Rights of the one and the other 


7 were better known ; and that if they refuſed him, 


the only reaſon wenld be, becauſe he had already 
V highly declared himſelf in favour both of Faith 
end Reaſon, The Method he takes to bring about 
ſo difficult an Agreement, is that which a wiſe 
Arbitrator would make uſe of with reſpe& to two 
| Brothers, between whom he was deſirous to ſtifle 
all the Seeds of Diviſion. Monſ. Regis diſtin- 
I 31 1ithes fo nicely between Reaſon and Faith, and 


afligns to each of them Objects and „ 
| F 2 ; 
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8o The Life of Minfeur R 6 16. 
ſo different, that they can never have again, as l 
may ſay, any occaſion of Embroiling themſelves 
together. Reaſon leads Man even to an entire 
Conviction of the Hiſtorical Proofs of the Chri- 
{tian Religion; after which ſhe abandons and de- 
livers him up to another Light, not contrary, but 
quite different and infinitely ſuperior. The Di- 
ſtance which Monſ. Regis. makes Reaſon and Faith 
keep between themſelves, does not it them to 
re-unite in the Syſtems which accommodate the 
Idea's of ſome prevailing Philoſopher to Revelation, 
or ſometimes even Revelation to his Idea's. He Þ 
will not allow that either Plato or Ariftotle, or | 
Deſcartes himſelf, ſupport the Goſpel ; He ſeems Þ 
to be of Opinion, that all the Philoſophical Sy- 
ſtems are no more than Modes, and that Eternal } 
Truths muſt not be allied with the fleeting Fan- 
cies, the Ruin of. which ought to be indifferent 
to a Chriſtian ; that we ought to keep to the Ma- 
jeſtick Simplicity of the Councils, which always 
decide Divine Opinions, without intermixing any 
Humane Explanations. - Such is the general Spirit 
of the Work, at leaſt with reſpect to the Title, 
for Monſ. Regis blends with it a Theory of thc 
Faculties of Man, of the Underſtanding, Will, &c. | 
moro largely than was abſolutely neceſſiry. He 
even concludes it with a Treatiſe of the Love of 
God; becauſe that Matter, which if Men pleaſcd, 
might be very plain and ſimple, was handled by 
great Doctors with much Subtilty ; Laſtly, he 
joyns to the whole Book a Refutation of the Sy- Þ 
ſtem of Spinoſa. He found himſelf obliged to 
lay open its Obſcurities, which indeed were neceſ- 
fary to hide Error, but happily very unfit yr ſe- Þ 
uce þ: 
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duce Men. Here he finiſhed his learned Career; 
his Infirmities, that became more laſting and more 
painful, would not ſuffer him to labour any lon- 
ger ; the manner in which he fupported them for 
ſeveral Years, was an inſtance of the moſt noble 
and moſt difficult Uſe that one can make of Reaſon 
and Faith both together. He died the 11th of 
Jan. 1707. at the Houſe of the Duke of Ryban, 
who had given him an Apartment in it ; beſides 
the Penſion that he was obliged to pay him, pur- 
ſuant to the Will of the Marquis de Vardes, his 
Father · in- Law. | 

He was. choſe into the Academy in the Lear 
1699, upon the Re-eſtabliſhment thereof; but by 
reaſun of his Infirmities, he ſcarce per formed any 
Academical Fun&ion, only his Name ſerved to 
adorn a Lift in which the Publick would have 
been ſurprifed not to have found him. 

He had all his Life-time a large Correſpondence 
with People of the firſt Quality. The late Arch- 
biſhop of Paris at the fame time that he forbid 
him holding of Lectures, engaged him to come to 
his Houſe upon certain Days to diſcourſe with him 
about the fame Matters; and perhaps it was a 
greater Honour to Monſ. Regis, that fo Learned 
a Prelate ſhould ſubſtitute himſelf to the Publick, 
The late Prince who had a Genius for every thing, 
ſent often for him, and uſed to fay, that he could 
not forbear believing what he explained fo clearly. 

His Reputation extended it ſelf into Foreign 
Countries, where it procured him Friends among 
the greateſt Perſonages, ſuch was the Duke of Eſca- 

ena, a Grandee of Spain, and Viceroy of Naples, 
That Nobleman, more Curious and more affected 
F 3 with 
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with the Sciences than the reſt of his Nation are 
as yet, had conceived a fingular Eſteem for him 
on occaſion of his Syſtem, which he had 
carefully ſtudied ; and when at the Battel jof the 
Ter in the Year 1694, where he commanded the 
Spaniſh Army, his Equipage was taken by the 
Army of the Mareſchal de Noailes, he only deſired 
back again Ceſar's Commentaries, and the Book 
of Monſieur Regis, which he kept in a little F 
Trunk. The Count of Sant Eftevan de Gormas, | 
the Son of that Duke, coming into France in the 
Year 1706, waited upon this Philoſopher by Order 
of his Father; but after the firſt Viſit, it was no 
longer out of Obedience that he frequented his 
Company. The Duke of Alva, Ambailador of 
his Catholick Majeſty, did him the ſame Honour, 
at the Requeſt of the Viceroy of Naples. : 
The Manners of Monſieur Regis were ſuch, 

as the Study of Philoſophy might form, when it 
meets not with too much Reſiſtance on the fide of 
Nature, The ittes that he had with |: 
reſpect to Fortune, were of as little uſe to him 
as they ought to be, and a great Eſteem, anda } 
hearty Friendſhip, which the late Father Ferrier, 
the King's Confeſſor, had conceived for him at 
Toulouſe during his Lectures there, was of no | 
more advantage to him, than only to procure him 
a moderate Penſion. Tho' he had been uſed to 
Teach, yet his Converſation was not the more im- 
perious for it, but rather more eaſie and plain, 
having been accuſtomed to adapt himſelf to the 
Capacity of all his Hearers. His Learning did 
not render hin Haughty to the Ignorant; and 
indeed the more learned a Man is, the greater 

| Complai- 
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Complaiſance he has for ſuch Perſons, being there- 
by the more convinced that he fill reſembles 


them. | 
- His Place of Aſſociate Geometrician was fill'd by 


Monſ. Chevalier, who 
Abbot Gallois. 


before had been Pupil of the 
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3x Ebaſtian le Preſtre, Chevalier and Seig- 
2 3 = de V. nds Mareſchal of France, 
AG 52 Knight of the Orders of the King, Com- 

miſſary-General of the Fortifications, 
Grand-Croix of the Order of St. Lewis, and Go- 
vernour of the Citadel of Liſle, was born the iſt 
of May, 1633. His Father's Name was Urban le 
Preſtre, and his Mother's Amy de Carmagnol. He 
was of a good Family in the Nivernois, which had 
been in poſſeſſion of the Lordſhip of Vauban for 
above 250 Years. 

His Father, who was but a younger Brother, 
and who moreover had ruined himſelf in the Ser- 
vice, left him no other Fortune than a good Edu- 
cation and a Muſquet. At the Age of 17 Years, 
that is to ſay in 1650, he enter'd into the Regiment 
of Conde, at which time that Prince was engaged 


in the Spaniſh Party. 


The firſt fortified places he ſaw made him an 
Engineer, from the longing he had to become ſo. 
He applied himſelf diligently to the Study of Geo- 
metry, and principally of Trigonometry, and of 
Meaſuring or * about the Year 165 2, 
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84 The Life of the Mereſchal de Vau vas, 
he was employ'd in the Fortifications of Clermont 
in Lorain. The fame Year he ſerved at the Siege 
of St. Menebout, where he made ſome Lodgments, 
and ſwam over the River, the Enemy firing at him 
all the time; an Action that him a great 
many Praiſes and Careſſes from his Superiors. 

In 1653, he was taken Priſoner by a Party of 
the French; and Cardinal Mazarine thought it 
worth the while even at that time to engage him 
in the Service of the King: But there was no need 
of taking much pains with a Man that was born 
the moſt faithful Subject in the World. In this 
ſame Year Monſ. de Vauban ſerv'd as Second En- 
gineer under the Chevalier de Clerville, at the ſe- 
cond Siege of Mene bout, which was re- taken by 
the King, and the Care of repairing the Fortifica- 
tions of the place was committed to him. 

In the following Lears he performed the Fun- 
ction of Engineer at the Sieges of Stenay, Clermont, 
Lanarecy, Conde, St. Guillain and Valenciennes. He 
was dangerouſly wounded at Stenay and Yalen- 
ciennes, which ſcarce hinder'd him from continuing 
his Service. He receiv'd 3 Wounds at the Siege of 
Montmeay in 1657 ; and as the Gazette took notice 
of it, his Friends learnt from thence what was be- 
come of him ; for in fix Years time he neither re- 
turn'd into his Country, nor writ to any one; fo 
that this was the only way of communicating the 
News of himſelf. The Mareſchal de la Ferte, un- 
der whom he then ferv'd, and who the Year before 
had made him a preſent of a Company in his Regi- 
ment, gave him one more 1n another Regiment, 
in the place of a Penſion ; and then foretold aloud, 
that if the War ſpared him, he would attain to ſome 
of the higheſt Dignitics © © In 
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In 1658, he had the chief Direction of the At- 
tacks at the Sieges of Gravelines, Tpres and Oude- 
nard. Cardinal Mazarine, who never uſed to gra- 
tifie People for nothing, gave him a handſome Re- 
ward, and accompanied it with Praiſes, which to 
a Man of Monſ. Yauban's Temper, was of much 
greater value than the Gift it ſelf. 

It is enough for us to have, been thus particular 
in his firſt Beginnings, which were ſo much the 
more remarkable than all the reſt in an illuſtrious 
Life, as Virtue ſtript of all foreign Aſſiſtance, was 
the more put to its Shifts to make its own way. 
From hence forwards Monf. de Vauban is well 
known, and his Hiſtory 1s interwoven with that 
of France. 

After the Pyrenzan Treaty, he was employ'd 
either in demoliſhing, or in making fortified places. 

He had already a great number of new Notions 
about the Art of Fortifications, which at that time 
was but little known: Thoſe who had practiſed it, 
or writ about it, had ſervilely tied themſclves 
down to certain Rules, eſtabliſh'd indeed, but very 
ill grounded, and to certain kinds of Superſtitions, 
which are always a long time predominant in every 
Profeſſion, and only vaniſh at the preſence of ſome 
ſuperior Genius. Beſides, they had either ſeen no 
Sieges at all, or not enough; ſo that their Methods 
of Fortifying were only calculated for certain parti- 
cular Caſes that fell under their cognizance, but 
did not extend themſelves to the reſt. Monſieur 
de Vauban had already ſeen a great deal, and with 
good Eyes ; he continually enlarg'd his Experience 
by reading all that was writ upon the Art of War ; 
he felt in hjmſelf that which produces happy No- 

FFT | velties, 
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velties, or rather ſuch an Impulſe 'as forces the 
Production of them; in a word, he had the cou- 
rage to declare himfelf an Inventer in ſuch a dange- 
rous matter, and he continued fo to the end, We 
ſhall not enter into the Detail of his inventions, be- 
cauſe it «way» ſwell our Diſcourſe too much, be- 
ſides all the ſtrong places in the Kingdom may ſpzre 
us that labour. * FEM 
When the War broke out again in the Year 1667, 
he had the Conduct of all thoſe Sieges which the 
King made in Perſon, his Majeſty being willing to 
Jet the World fee that it was an effect of his Pru- 
dence to ſecure in that manner the Succeſs of them. 
At the Siege of Dovay he received a Muſquet-ſhot 
in his Cheek, of which he has ever fince worn the 
Mark. After the Siege of Liſſe, which he took, 
under the King's Directions, in nine Days, from 
the time of opening the Trenches, he received a 
confiderable Gratificatton, much more neceffary to 
fatisfie the Inclination of the Maſter than that of 
the Servant. He has had a great many more upon 
different Occafions, and always larger; but that 
we may the better enter into his Character, we 
ſhall ſay no more of this kind of Rewards, ef which |: 
he was hardly ſenſible at all. 

In 1668, he was taken up with projecting For- 
tifications for the places of the Franche-Conte, Flan- 
dere and Artois. The King gave him the Govern- 
ment of the Citadel of Liſle, which he had made, 
and this was the firſt Government of that nature 
in France, He did not ask it, and it is for the Glo- 
ry of the King, as well as for his Honour, that 
the World ſhould know, that of all the Favours he 
ever receiy'd, he did not beg one, excepting ſuch 
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2 were not for himſelf. Tis tru the number of 
theſe latter were ſo great, that they almoſt ex- 
hauſted the Right he had to ask them. 

The Peace of Aix la Chapelle being made, his 
Employment did not become the lefs for it : He 
fortified ſeveral places in Flanders, Artois, Provence 
and Rowſillon, or at leaſt made Plans of them, 
which have (ſince been put in execution. After- 
wards he went into Piedmont with Monſ.de Lowvozs, 
and communicated to the Duke of Savoy Plans for 
the Fortitication of Verue, Ferceil, and Turin. At 
his Departure his Royal Highneſs beſtowed upon 
him his Picture ſet with Diamonds. He is the only 
Military Man to whom Peace has always been as 
laborious as the War it ſelf. 

Altho' he was not obliged by his Employment 
to take care of any thing more than the Security of 
the Frontiers, yet his Love for his Country made 
him apply himſelf to find out Means for increafing 
the Happineſs thereof, In all his Travels he had 
the Curiofity, which thoſe who are in Offices are 
uſually but too much exempted from: He careful- 
ly inform'd himſelf of the Value of the Lands, of 
their Productions, of the manner of Cultivating 
them, of the Riches and Number of the Peafants, 
of the accuſtomary Food, and what their Labour 
might amount to one Day with another; Cireum- 
ſtances mean and contemptible in appearance, but 
which neceſſarily belong to the great Art of Govern- 
ment; then he ſet himſelf to conſider of Methods 
to improve a Country, of the High-ways, of 
Bridges, of making Rivers navigable, &c. Pro- 
jets, of which it was not poſſible for him to ex- 
pet an entire Execution, and therefore * in 
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88 The Life of the Mareſchalde Vau nan? 
ſome ſenſe be counted Dreams, but at leaſt fuch 
as like real Dreams diſcover'd the Predominant In- 
clination of the Man. There are ſome - Intendants 
or Governours of - Provinces with whom he had 
not the leaſt Acquaintance; notwithſtanding which, 
he ſent them Letters of Thanks for ſome New and 
profitable Eſtabliſhment, which he had obferved 
in their Diſtricts; thus he became the particular 
— to every one that had obliged the Pub- 
The War which began in 1572, furniſhed him 
with a vaſt number of glorious Opportunities, par- 
ticularly in the many Sieges made by the King in 
Perſon, and of all which Monſ. Vauban had the 
Dire&ion. "Twas at that of Maeſtricht in the fol- 
lowing Year, that he began to make uſe of a new 
Method, which he had invented by a long Series 
of Reflections, and which he has ever ſince pra- 
ctiſed in the Attack of Places. Till then he had 
only followed, but with more Skill and Manage- 
ment, the Rules already laid down, but then he 
followed unknown ones, whereby he changed the 
face of this important Branch of making War. 
The famous Parallels and Places of Arms firſt ap- 
peared here ; fince when he has been always im- 
proving this Subject, one while by Cavaliers de 
Tranche, another time by a new uſe of Saps and 
Demi - ſaps, then by Batteries en ricachet, by which 
means he brought his Art to ſuch a Perfection, 
that often-times he loſt no more People before the 
ſtrongeſt places than the Beſieged themſelves; 2 
Thing which one could never have expected. In- 
deed the Preſervation of his Men was his chiefeit 
Care, not only the Intereſt of War, but even his 

own 
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own Natural Humanity and Goodneſs made.them 
dear to him. Tas to this Conſideration that he 
always facrificed the Splendour of a ſpeedy Con- 
— and a Glory ſufficiently capable of ſeducing 
2 Man; and what was yet more difficult, he ſome- 
times reſiſted, for the ſake of his Men, the Impa- 
tience and Uneaſineſs of the Generals, and expoſed 
himſelf to the Formidable Cenſures of the Lazy 
Courtiers. This made the Soldiers obey him with 
an implicit Devotion, being yet lefs encouraged by 
the entire Confidence they had of his Capacity, 
than by the Aſſurance, and Gratitude for being 
ſpared as much as poſſible. 

During that whole War which was determined 
by the Peace of Nimeguen, his Life was one con- 
tinual and vigorous Action, employed in Projecting 
Sieges, Directing thoſe that were formed, at leaſt 
the moſt Important ones, Repairing places that 
were taken, and making them Stronger; Viſiting 
all the Frontiers; Fortifying whatever might be 
expoſed to the Enemy, paſſing from one Army to 
another, and oftentimes from one End of the King- 
dom to the other. 

He was made Brigadier of the Foot in 1674, 
Mareſchal de Camp in 1676, and Commiſſary- 
General of the Fortifications of France in 1678; 
which laſt Office became then vacant by the Death 
of the Chevalier Clerville. He declined taking it 
at firſt, fearing that which would have render'd 
it more deſirable to another, the great Relation 
that it gave him to the Miniſtry; but the King 
made uſe of his Authority to oblige him to accept 
of it; but it: muſt be confeſſed, that notwith- 
ſtanding all his Integrity, he had no reaſon to Re- 
72975 peut 
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pent of it. Virtue does not fail to ſucceed ſome- 
times, but it 1s only by length of Time, and by 
the weight of many Trials. 

- The Peace of Nimeguen deprived him of the 
troubleſome Employment of taking Places, bur in 
ſtead of that, it afforded him a much greater num- 
ber to be fortified. He made the famous Port of 
Dunkirk, and it was his Maſter-piece. Strasburg 
and Caſal, that fell into the King's hands in 1681, 
were after that his moſt confiderable Buſineſs. 
Beſides the vaſt and magnificent Fortificatiors of 
Strasburg, he made the little River Bruc he Navi- 
gable by Sluices ; the Execution of which was (6 
difficult, that he durſt not truſt it to any body, 
but always ſuperviſed himſelf. 

The War broke out again in 1683, and gave 
him the Honour of taking Luxemborerg in the fol- 
lowing Year, which till then was thought Im- 
pregnable ; but he took it with very little Loſs. 
But the dawning War having been ſtifled by the 
Truce of 1684, he reſumed his Functions of Peace, 
the moſt ſhining of which were the of 
Maintenon, the New Works that compleated the (|: 
Canal for the Communication of the two Seas, 
and thoſe of Mont-Royal and Landau. 
One would think that the Secrets of his Art 

muſt have been diſcover'd by the great Number 
of Works that came out of his Hands: And 6 
indeed there did appear a rg? the Title of 4 
promiſed the true Method of Fortifying according 
to Monſieur Vauban; but he always affirmed, and 
has ſhewn it by his Practice, that he had no One 
Method at all. Every different Place furniſhed | 
him with a new Manner; according to the diffe- 
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rent Circumſtances of its Bigneſs, Situation and 
Soil, The moſt difficult of all the Arts are thoſe 
whoſe Objects are always variable, and which can- 
not endure the convenient Application of certain 
fixed Rules by Men of a narrow Genius, but every 
Moment require Natural and Extempore Expe- 
dients, which can only flow from great Souls. 

The War being re-kindled in 1638, he directed 
the Sieges of Philipsbourg, Manbeim and Fran- 
kendal, under the Command of the Dauphin ; and 
that great Prince was fo well pleaſed with his Ser- 
vices, that he gave him the Choice of four Pieces 
of Cannon for his Caſtle of Bazzoche ; a true Mi- 
litary Recompence, and a Singular Privilege, which 
could ſo juſtly belong to none elſe but to the Fa- 
ther of ſo many ſtrong Places. The fame Year 
he was made Lieutenant-General ; and the next 
Year he Commanded at Dunkirk, Bergues, and 

es, 
ic Year 1690, was a very Singular one among 
all thoſe of his Life, for he hardly did any thing 
in it, having contracted a great and dangerous IIl- 
neſs whilſt he was labouring in the Fortifications 
of Tpres, which were very much out of Order, fo 
that he was obliged to be always preſent at the 
Works; but this Inaction, which he could {ſcarce 
forbear reproaching himſelf with, determined in 
1691, by the taking of Mons, at the Siege whereof 
the King commanded in Perſon; as His Majeſty 
did the following Year at that of Namur, and 
Monſ. de Vauban had the Direction of it, and took 
it in 30 Days after opening the Trenches, with 
the loſs only of 800 Men, tho' there had paſs'd 
five very vigorous Actions. | * 
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We muſt omit a great number of leſſer Exploits, 
ſuch as the Siege of Charleroy in 1693; the De- 
fence of the Lower Britany againſt the Deſcent of 
the Enemies in 1694 and 1695 ; the Siege of Azth 
in 1697, and make haſt to thoſe things that more 
nearly concern the Academy. When that Body 
was revived in the Year 1699, they beſought his 
Majeſty to make Monſieur de Vauban one of their 
Honorary Members ; and if would allow 
us to ſay that a Place in that Body may be account- 
ed a Reward for Merit, after all thoſe he had re- 
ceived from the King in the Quality of a Mibtary 
Man, it was neceſſary he ſhould receive one from a 
Society of Learned Perſons in the Quality of a 
Mat hematician. No body had more effectually 
than he brought down from Heaven the Science of 
the Mathematicks, to employ them in the Wants 
of Mankind, and they had receiv'd from his hands 
an Uſefulneſs as glorious, perhaps, as their greateſt 
Sublimity. Beſides, the Academy owed him a par- 
ticular Acknowledgment for the Eſteem he had al- 
ways ſhewn to them; the ſolid Advantages which 
the Publick may one day reap from our Eftabliſh- 
ment, had touched him in the moſt ſenſible part 
of his Soul. 


As after the Peace of Ryſwick, he was only em- 


ploy'd in viſiting the Frontiers, in making the Tour 
of the Kingdom, and in forming new Projects; he 
found that he ſtill wanted ſome more Buſineſs, 
and he embark'd himſelf in one that was according 
to his own Heart. He began it, by reducing into 
Writing a prodigious number of Notions that he ga- 
ther'd together upon the different Subjects which 


relate to the Good of the Commonwealth: * 
5 only 
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only upon thoſe that were moſt familiar to him, 
ſuch as the Fortifications, and other Circumſtances 
of Places, Military Diſcipline, Campings, &c. but 
likewiſe upon an Infinity of other Matters which 
one would have imagined to have been much 
more out of his Way, ſuch as relate to the Sea, to 
the Privateering in Time of War, to the Cuſtoms 
and Taxes, to the Improvement of Foreſts, Trade 
and the French Colonies in America. A great 
Soul thinks of every thing. From all theſe dif- 
ferent Idea's he compoſed 12 great Manuſcript 
Volumes, which he calls Idle Hours; but if it 
; were poſlible that all his Projects could be put in 
execution, his Ile Hours would be much more 
{ uſeful than all his Labours. 
The Succeſſion to the Crown of on having 
7 renewed the War, he was ſent to Namur in the 
beginning of the Year 1703, and gave Orders for 
the neceſlary Reparations of that Place; it was 
then that the King had honour'd him with the 
Title of Mareſchal of France, which he him- 
3 ſelf had oppoſed before, when his Majeſty had 
3 fignified to him his Intentions of raiſing him to 
this higheſt Degree of Military Honour; having 
repreſented that it might hinder his being employed 
with Generals of the ſame Rank, and occaſion ſome 
Inconveniencies in the Publick Service. His Am- 
bition was to become more Uſeful, and leſs Re- 
warded ; and if it had been according to his own 
Mind, the only Recompence of his paſt Services, 
would be to employ him in ſuch as were yet more 
neceſſary. 
About the end of the ſame Year he ſerved un- 
der the Duke of Burgundy at the Si ge of Old 
G Briſac, 
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94 The Life of the Mareſchal de Vaus ax. 
Briſac, a very conſiderable Place, but which he 
obliged to Capitulate at the end of thirteen Days 
and a half after the Trenches were open'd, and 
at the expence of 300 Men only. This Siege was 
his laſt Labour, and here he ſhew'd all that his 
Art could do; as if he had a Mind to reſign it 
whole and entire into the Hands of that Prince, 
who was both his Spectator and Commander. 

The Title of Mareſchal of France did produce 
the Inconveniencies which he had foreſeen, and 
made him live uſeleſs two Years together. I have 
often heard him lament it, proteſting that for the 
Sake of his King and Country he could have 
trampled under his Foot that Dignity with plca- 
ſure ; and he would have done it too, if he might; 
this was the Beſt Way of meriting it, the belt 
Way of ſupporting the true Luſtre of it. 

He comforted himfelf however with his learn- 
ed Idleneſs, ſparing no Expence in Collecting 
vaſt number of ſuch Memoirs and Inſtructions as 
he wanted, and employing continually a great ma- 
ny Clerks, Limners, or Deſigners, and Arithmc- 
ticians. 
le gave the King, in the Lear 1704, a great 
 Manufcripr which contained the moſt valuable 
and ſccret Rules for managing Sieges, the molt 
noble Preſent that a Subject could ever make his 
Maſter, and which the Maſter could only receive 
from ſuch a Subject. 

In 17c6, after the Battel of Ramelies, the Ma- 
reſchal ds Vauban was ſent to Command at Dun- 
kirk, and all along the Coaſt of Flanders, where 
his Preſence did ſo much encourage the dejected 
People, that he ſaved the Loſs of a 9928 
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which they were going to drown, to prevent the 
Siege of Dunkirk, which he likewiſe ſaved by a 
retrenched Encampment he made between that 
Town and Bergner, fo that the Enemy would 
have been obliged to have inveſted at the ſame 
time Dunkirk, Bergues and his Camp; a thing 
wholly impracticable. 

In this ſame Campaign, ſeverfl of our Places 
not having defended themſelves fo well as he could 
have wiſhed, he reſolved to defend by his Advice 
all thoſe that might be attacked for the Future, 
Upon this Occafion he began a Work that he de- 
ſigned for the King, but did not live to finiſh it 
quite, for he died the 30th of March 1707, of 
| great Defluxion upon his Breaſt, attended with 
2 violent Fever, which carried him off in eight 
Days time, tho' he was of ſo Robuſt a Conſti- 
| tution that he ſeemed likely to live ſeveral Years 
longer. He was 74 Years old within a Month. 

He married Fane Danois, of the Family of 

the Barons of Eſpiri in the Nivervois; ſhe died 
before him, leaving two Daughters, the Counteſs 
of Villebertin and the Marchioneſs of LG. 
If you would ſee his whole Military Life in 
Miniture, take it thus: He Fortified Three hun- 
dred Old Places, and made Thirty three quite 
New; He Directed Fifty three Sieges, Thirty of 
which were made under the Command of the King 
in Perſon, or of the Duke of Orleans, or of the 
Duke of Burgundy ; and the other Twenty three 
under different Generals : He was preſent at 140 
Engagements. 

Never were the Traces or Features of a plain 
and ſimple Nature more remarkable in any Man than 
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in him, nor more free from any Foreign Mixture, 
An enlarged and upright Mind, which embraced 
Truth by a Kind of Sympathy, and diſcovered 
Falſhood without any Diſcuſſion, ſaved him thoſe 
long Deviations that others were forced to make; 
and beſides, his Nature was in ſome fort a happy 
Inſtinct, and always fo much at hand, that it got 
the ſtart of his Reaſon. He deſpiſed that ſuper- 
ficial Politeneſs with which the World is generally 
contented, tho* it often conceals a great deal of 
Roughneſs ; but his Goodneſs, Humanity and Ge- 
neroſity, were the Ingredients of a more uncom- 
mon Politeneſs, and which reſided altogether in his 
Heart. It well enough became ſo many Virtues 
to neglect an out- ſide, which indeed does naturally 
belong to them, but which Vice does too often and 
too eaſily aſſume. ö 

The Mareſchal de Vauban did often aſſiſt with 
conſiderable Sums of Money ſeveral Officers thit 
were not in a Condition to ſupport the Service; 
and when it was known, he faid his Deſign was 
only to reſtore the Overplus of the too great Fa- 
vours that he had received from the King, and that 
were heaped upon him during the Courſe of a long 
Life; notwithſtanding which, he had the Glory 
to die with a moderate Eſtate. He was paſſio- 
nately addicted to the Service of the King, being | 
a Subject of a moſt fincere and zealous Fidelity, 
but nothing of a Courtier : He was much more 
defirous of Serving than of Pleaſing: No body wi 
more often, nor with more Courage than he, the 
Aſſertor and Champion of Truth, for which be 
had a Paſſion even to Indifcretion, and una 
pable of Government. His Morals always wy 
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good againſt the moſt ſhining Dignities, and even 
without a Combar. In a word, he was a Roman 
whom our Age ſeemed to have Stoln from the moſt 
happy Ages of that great Commonwealth. 

His Place of Honorary Academiſt was filled by 
the Mareſchal D'Eflrges, Vice-Admiral of France, 
Grandee of Spain, Chevalier of the Orders of 
the King, and Governour of the Nantois. 


The LIFE of the Abbut Ga LI ois. 


7,87 Ob» Gallois was born at Paris the 14th 


7 F} of June 1632. of Ambroſe Gallois, Ad- 
ae vocate in Parliament, and of Frances 
de Launai. 


His Inclination for Learning appeared as early 
as he could ſhew an Inclination for any thing, and 
always increaſed with his Years ; he applied him- 
ſelf to the Study of Divinity, and was admitted 
into the Order of the Prieſthood. 

Thus his Duty turned his Principal Studies to 
Ecclefiaſtical Hiſtory, the Writings of the Fathers 
and the Holy Scriptures, and he extended them 
even to the Oriental Languages, neceſſary at leaſt 
to thoſe that would aſcend to the firſt Springs of 
Divinity ; but he did not renounce Prophane Hi- 
2 nor the Living Languages; ſuch as the 
Italian, Spaniſh, Engliſh and High Dutch; nor the 
Mathematicks nor Natural Philoſophy, nor even 
Phyſick it ſelf : For his Zeal for Knowledge em- 
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braced every thing, and if it be true that a Learn- 
ing ſo divided does lefs qualify a Man for a par- 
ticular Reputation, it is at leaſt much more proper 
to enlarge the Mind in all Senſes, and to enlighten 
it on all Sides. 

Beſides the Knowledge of thoſe Things that 
Books contain, Abbot Galois had moreover ac- 
quired that of Books themſelves, a Scieuce almoſt 
diſtin& from the other, tho? it be the Conſequence 
of them, and is produced by a lively Curioſity 
which neglects no Part of its Object. 

The firſt Work which the Publick ſw of this 
Gentleman, was a Latin Tranſlation of the Pyre- 
nean Treaty, printed by Order of the King; but 
his Name ſoon became more Illuſtrious by his pub- 
hſhing the Journal des Scavans. *Twas in the 
Year 1665, that this Work firſt appeared, the 
Idea of which was ſo new and fo happy, that it 
ſubſiſts even to this Day with more Vigour than 
ever, and has produced a numerous Iſſue ſcatter'd Þ 
throughout all Europe, under the different Names 
of Nouvelles de la Republique des Lettres. Hi- Þ 
floire des Ouvrages des Sgavans. Bibliotheque F 
Univerſelle. Bibliotheque Choiſie. Acta Erudi- 
torum. Tranſactions Philoſophiques. Memoires pour 
PHifloire des Sciences & des beaux Arts, &c. Þ 
Monſ. de Salle, an Eccleſiaſtical Councellor in Par- 
liament, firſt projected the Deſign of it, and joincd Þ 
the Abbot Gallois with him; who, by the great 
variety of his Learning ſeemed to be Born for this 
Employment, and who beſides (which is not com- 
mon with thoſe that know every thing) underſtocd 
French and writ it well, 
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This Journal from its Birth aſſumed a great 
Authority to it ſelf, and cenſured too freely moſt 
of the Writings that appeared. The Common- 
wealth of Learning which found its Liberty 
ſtruck at, took up Arms, and damned the Journal 
at the end of three Months. But as the Project 
was Excellent in it felf, the World would not 
ſuffer it to be quite loſt, and Monſ. de Salle giving 

it up entirely to the Abbot Gallois, he open'd the 
| Year 1666, with a new Journal, which he dedi- 
cated to the King and put his Name to it ; in which 
he ever after exerciſed the Juriſdiction he was poſ- 
ſels'd of with all becoming Moderation. 

Monſ. Colbert, affected with the Uſefulneſs and 
Beauty of this Journal, took a Fancy to the Work 
firft ; and ſoon after to its Author. In 1662, he 
gave him a Place in the New- born Acadeny, with 
the Office of Secretary in the Abſence of Monſ. dis 
Hamel, who was two Years out of the Kingdom. 
The Abbot Gallois, enriched his Journal with the 
principal Diſcoveries of the Academy, which at 
that time were ſcarce otherwiſe made known to the 
Publick than by that Means, and he moreover 
frequently gave an Account of it to Monſ. CI- 
bert by word of Mouth, preſenting him with the 
Fruits of that Protection which he had granted to 
the Sciences. After which, that Miniſter being 
more and more pleaſed with his Converſation, al- 
ways ſent for him when he came to Paris; His 
Curioſity upon what Subject ſoever found him 
ready to ſatisfie him, and if a more exact and pro- 
found Diſcuſſion were neceſſary, no body could 
diſpatch it in ſo ſhort a Time as the Abbot Gallois, 
2 Circumſtance almoſt always neceſſary to Mont. 
| G 4. Colbert; 
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Colbert. Finally, this Miniſter who knew Men 
well, after having had a long trial both of the 
Wit, Learning and Manners of Monſ. Gallois, took 
him to himſelf in 1673, and gave him always a 
Place both at the Table and in his Coach. So 
fingular a Favour as this, was at the ſame time 
both a glorious Recompence of his Learning, and 
a continual Occaſion to make an agreeable uſe of 
-1 and a happy Neceſſity of improving it every 


Mon. Colbert favour'd Learning not only out 
of a natural Inclination, but of a wiſe Policy too. 
He knew that the Arts and Sciences were alone 
ſufficient to make a Reign Glorious, that they ex- 
tended the Language of a Nation perhaps beyond 
Conqueſts, that they beſtow upon it the Empire 
of — Mind and of Induſtry SF pleaſant and 
uſeful, that they attract a great number of Strangers, 
who enrich it by their Curioſity, fall into its In- 
clinations, and cleave to its Intereſts. During ſeve- 
ral Ages, the Univerſity of Paris did not leſs con- 


tribute to the Greatneſs of that Capital than the Þ 


Reſidence of its Kings. To Monſ. Colbert is owing 
the Splendour in which Learning finds it ſelf at | 
nl the Birth of the ſeveral Academies of. 
Sciences, Inſcriptions, Painting, Sculpture and Ar- 
chitecture, the new Favours which our Society 
has received from the King, the Impreſſion of a 
great Number of excellent Books, at the King's 
Charge in the Royal Printing- Houſe, the almoſt 
immenſe Increaſe of the Royal Library, or rather 
of the Publick Treaſure of the Learned, an Infi- 
nity of Works which the great Authors, or able 
Mechaniſts do only grant to the Careſſes of * 
and 
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and their Miniſters, and laſtly, a Taſt of every 
thing that is great and fine, diffuſing it ſelf on all 
Hands, and continually increafing. The Abbot 
Galois had the ſenſible Pleaſure of viewing more 
nearly ſuch a Miniſter, of being at the Foun- 
tain-head of thoſe noble Deſigns which he formed, 
of ſharing in their Execution, and ſometimes even 
the Glory of ſuggeſting them, and of ſeeing them 
followed. The Men of Learning had in him a 
Sollicitor near the Prime Miniſter, and always in- 
ſtructed in their Affairs, tho' for the moſt part, 
they had not ſo much as the trouble of Recom- 
mending them to his Care. If any New Book, 
or any Diſcovery and Invention of an Author 
whom he did not ſo much as know, appeared in 
Publick with Reputation, he took care to inform 
Mr. Colbert of them, and the Recompence was 
ſeldom far off. The King's Bounty extended it 
ſelf even to the Merits of Foreigners, and fought 
ſometimes as far as the molt Northern Countries 
>. Man that was ſurpriſed to be 

und. | 

In 1672, the Abbot Gallois was received into 
the French Academy. Tho' Eloquence or Poetry 
are the principal Talents which that Society re- 
quires, yet ſhe admits likewiſe of Erudition that 
is not Barbarous, and perhaps there is nothing 
elſe wanting to her, but to adorn her ſelf a little 
more with the uſe ſhe makes, and even with the 
occaſion ſhe has for ir. In 1674, Monſ. Geallois 
left off writing the Journal, and put it into other 
Hands. He was too much employed at Monſ. 
Colberts, and beſides that Work was too flaviſh for 
a Genius naturally ſo free as his; he could _ 
ref 
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refiſt the Charms of a new Book, which call'd 
him away, nor of a ſudden Curiofity that ſeiz'd 
upon him, fo that he was forced to facrifice the 
Regularity required in writing a Journal to his 
new Paſſion. 
The Commonwealth of Learning ſuffer'd a very 
great Loſs by the Death of its Patron Monſicur 
Colbert, in the Year 1623. He had added to the 
Glory of having render'd it great Services, that of 
having done almoſt nothing for himſelf. Monſieur 
Gallois had only a moderate Penſion from the Aca- 
demy of Sciences, and an Abbey of ſo ſmall an In- 
come, that he did not think it worth the keeping. 
The late Marquis Seignelai, Son of Monſ. Colbert, 
gave him the Place of Keeper of the King's Library, 
which was then in his Diſpoſal; but it being out 
of his Hands afterwards, the ſaid Marquis made him 
amends with the Office of Greek Profeſſor in the 
Royal College, and with a particular Penſion, which 
he obtained of the King for him, upon the Reve- 
nue of that College, and next to a kind of general 
Inſpection. Monſieur de Seignelai did not think 
that his Father had done enough for him, and ſince 
the Frugality of Monſ. Colbert is not to be charged 
upon his want of love for Learning, the little care 
hetook of the Abbot Gallois muſt be placed to the 
account of that Gentleman's Moderation. | 
When under the Miniſtry of Monſieur Ponte har- 
train, at preſent Chancellor of France, the Academy 
of Sciences began, by the care of the Abbot Bignon, 
to recover it ſelf out of the Languiſhment into 
which it had fallen; *twas Monſieur Gallois that 
put in order the Memoirs of the Academy, which 
appear'd in 1692 and 1693 ; and whoſe care it was 
| to 
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to poliſh the Stile of them : But the great variety 
of his Studies did ſometimes interrupt this Work, 
which was tied down to certain Times; fo that he 
was oblig'd at laft to quit it wholly. The Academy 
having taken a new Form in the Year 1699, he 
filled the Place of a Geometrician in it, and took for 
his Province the Geometry of the Ancients, and 
principally the Collection of Pappur; the Greek 
Text whereof having never been publiſh'd, he de- 
fign'd to print, and to correct the Latin Tranſlation 
which was very defective. Nothing was more agree- 
able to his Inclinations, and to his Talents alfo, 
than a Project which required the Love of Anti- 
quity, a profound Skill in Greek, and Knowledge 
of the Mathemaricks ; and it was a Misfortune to 
Learning that this was no more than à Project. One 
of the moſt pleaſing Hiſtories, and, without doubt, 
moſt Philoſophical tao, is that of the Progreſs of 
Humane Minds. 

The fame Taft for Antiquity which had tempted 
Monſ. Gallois to this Undertaking, a Taſt fo hard 
to be contain'd within juſt Bounds, made him not 
very favourable to the Geometry of the Infinites, 
eſpouſed by all the Moderns. We cannot even dif- 
ſemble it, becauſe our Hiſtories have declared it, 
that he openly attack'd this new Geometry. In 
general he was no Friend to Novelty, and beſides 
he oppoſed, out of a Spirit of Oſlraciſin, every 
thing that made too great a Figure in a Free State, 
ſuch as that of Learning: The Geometry of the 

Infinite had thoſe two Faults, eſpecially the latter; 
for toſpeak the truth, it cannot be eſteem'd entirely 
novel; and the zealous Partiſans of Antiquity would 


much better find their Account in maintaining that 
- the 


F 
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the ancient Geometricians knew and practiſed the 
firſt Foundations of it, rather than to oppoſe it upon 
the Suppoſition that it was unknown to them. 

As all the Objections made againſt the Inſinitely 
Littles had been follow'd by a demonſtrative So- 
lution, the Abbot Galois began to offer ſome, un- 
der the Pretext of clearing his Doubts ; and per- 
haps the different Reſources which his Genius might 
have furmiſh'd him withal, would not have been ſo 
ſoon exhauſted, if from a perfect and vigorous 
Health he then enjoy'd, he had not fall'n at once 
into a Diſtemper, whereof he died the 19th of 
April, 1707. 

He was of a lively, ſtirring and jovial Temper, 
a bold Genius, very fertile in Expedients when- 
ever he wanted them, and capable of carrying him 
2 great way out of a ſenſe of Honour. 


He had no 
other Employment than Books, nor no other ex- 
penſive Pleaſures than that of buying them. He 


had gather'd together above 120co Volumes, and 


was daily adding to them. If ſo numerous a Li- 
brary can be uſeful, it was to a Man of his vaſt 
Learning, whoſe Curiofity hurried him to a thou- 
ſand different Objects, and it muſt be contented 
upon the ſpot. His Morals, and eſpecially his 
Diſintereſtedneſs, ſhined throughout his whole 
Life whilſt he was with Monſieur Colbert. Chri- 
ſtian Charity gave that Natural Diſintereſtedneſs 
its utmoſt Perfection; he only reſerved to himſelf, 
out of the Abbey of St. Martin de Cores, a Penſion 
of 600 Livres, and left *em to his Succeſſor, to 
to be diſtributed among the Poor of the Country. 
His place of Penſioner Geometrician was filled by 


Monſieur Saurin. 
Tbe 
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D” the Princeſs Dowager of Conti, and to 
9 S the preſent Prince, Regent Doctor in the 

Faculty of Phyſick at Paris, was born 
in 1634, of Jobn Dodart Citizen of Paris, and of 
Mary Dubois, Daughter of a Lawyer. John Do- 
dart, tho' he was unlearned, had a great deal of 
Senſe, and that which is moſt valuable, of good 
Senſe. He had even made a good Collection of 
Books, and enough for a Man who was not ex- 
pected to know any thing. Mary Dubois was a 
Woman that diſtinguiſhed herſelf by a very agree- 
able Temper, and by a Heart much above her For- 
tune. The reaſon why we make this little Picture 
of the Father and Mother, is becauſe of the rela- 
tion it may bear to that of the Son. It is but juſt 
that we ſhould place to their Account, and do ho- 
nour to their Memory, for the ſhare which they 
had in his natural Merit. 

They were not contented to Inſtru& their Son 
in Latin and Greek, but they joyned to it Painting, 
Muſick, and ſuch like Exerciſes which are only 
the Ingredients of the moſt chargeable Education, 
and which are but too much conſider'd as agreeable 
Superfluities. He ſucceeded in them all, fo as ro 
give the greateſt hopes of himſelf, and finiſhed his 
Studies fo early that he had leifure enough to 
apply himſelf equally to Law and Phyſick, that 
he might the better determine himſelf wk oo: 
&ULDN 


NN Dadart, Phyſician to the King, to 
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feſſhon he would ſtick to. He is perhaps the only 
Man that would chuſe with ſo much Cogniſance 
of Cauſe ;, Tis true indeed that he did at the ſame 

time fatisfie his own great Thirſt after Knowledge. 
He declared at laſt for Phyſick, his natural In- 
clination byaſſing him that way; but that which 
determined him yet more powerfully was, that he 
{aw in it no Danger in reſpect to Juſtice, but 
infinite Occaſions for exerting Charity ; for he was 
even then affected with the ſame Sentiments of 
18 that remained in him all the reſt of his 

e. 

It is eaſie to imagine with what Ardour and 
Perſeverance a Man of Underſtanding applies him- 
ſelf to a Study, when it becomes his eſſential Duty. 
He diſtinguiſhed himſelf very much as he went 
thro' his Courſes of Phyſick, and we have au- 
thentick Proofs thereof, as well as of his Character 
in his earlieſt Youth. Gy Patin in his 186th 
Letter of the Edition of 1692, ſpeaks thus of him: 
This day the 5th of July, 1660, we have Li- 
* cenſed our Old Batchelors ; there is Seven of 
c em in Number, of whom the ſecond, named 
«* Dodart, aged 25 Years, is one of the wiſeſt 
and moſt knowing Men of this Age. This 
% Young Man is a Prodigy of Wiſdom and of 
* Learning, Monſtrum fine Vitio, as Adrian Tur- 
* nebusfaidof Joſeph Scaliger. Afterwards,in his 
Igoth Letter, he ſpeaks further of him thus : 
« Our learned Licentiate is named Dodart, Son 
& of a very honeſt Man and Citizen of Paris. 
« *Tisa great Lad, very Wiſe and very Modeſt; 
* he knows Hippocrates, Galen, Ariſtotle, Cicero, 
« Seneca, and Turnel, by heart. He is an m 
cc rable 
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te rable Fellow, and is not yet 26 Years old; far 
« the Faculty at the firſt Examination of him 
gave him his Grace for ſome Months, which 
% were wanting to qualifie him for his Degree, 
out of the good Opinion that they had con- 
„ ceived of him before-hand”. All thefe Circum- 
* ſtances of the Account Mr. Patin gives of him, 
are worthy our Attention. He was a Phyſician 
himſelf, and a very Learned one, paſſionate for the 
Glory of Phyſick; and the Letter, in which he 
mentions Monſ. Dodart, was writ to one of his 
Friends with a Freedom even to exceſs ; Pane- 
gyrick is not very common in his Letters, in 
which the Gall of an independant Philoſopher did 
moſtly predominate; there was neither Kindred 
nor Friendſhip between him and Monſ. Dodart, 
nor was he at all concerned for him; he took no 
notice of any other young Students; in a word, 
he was no Bigpt, ſo that an air of Religion muſt 
be very fincere, to make it ſelf amiable in his Eyes. 
If Self-love were a little more nice, nothing would 
be accounted Praiſe without the like Qualifications. 
Monſ. Patin, in his 207th, 208th, and 209th Let- 
ters, continues to give his Friend an account of 
Monſ. Dodart. Sometimes he calls him: our Li- 
centiate ſo Wiſe and ſo Knowing, and ſometimes 
our Learned young Doctor: He always keeps him 
in ſight, only by a ſimple Curioſity, which was 
ſo much the greater Compliment as it was alto- 
gether Indifferent. 
Men of the moſt oppoſite Sentiments joyned in 
the Commendation of Monf. Dodart. Father Deſ- 
champs, of a Society that was not much eſteemed 
by Monſ. Patin, having heard by chance the 22 
or 
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Doctor reading a Lecture in the Schools, 
was ſo touch'd with the Purity of his Latin, that 
upon the account he gave of it to Monſ. de Brienne, 
at that time Secretary of State for Foreign Affairs, 
that Miniſter began to caſt his Eyes upon him, and 
having inform'd himſelf farther about him, he had 
a great deſire to engage him in his Service as Firſt 
Clerk under him. The Beginnings of thoſe Men | 
who have nothing but their own Merit to intro- 
duce them into the World, are generally obſcure 
and flow enough; and the Eſtabliſhment of Monſ. Md 
Dodart was at that time very moderate, and yet 
nether a conſiderable Fortune that threw it ſelf in 
his way, nor the tempting ſplendour of a Place at 
Court, could make him renounce his firſt Choice, 
His Conſtancy was ſupported by more noble Prin- 
ciples, which perſwaded him that Heaven had de- 
ſtined him for the Place he was in. Monſ. Brienne, I dal 
to engage him inſenſibly, defired only of him that FI” 
he would write ſome of his moſt important Letters, * 
and he obliged him in it, but cautiouſly avoided 
that Snare, which another Man would have 
cheerfully run into. _— 
His Attachment to his Profeſſion had its Reward. 
He became quickly known, and the Dutcheſs of FF 
Longueville took him for her Phyſician. She was at Ih. 
that Time famous for that great Piety which only 4 
ended with her Life; ſhe had a great Eſteem for ÞF * 
Men of Senſe, and not only for that kind of Senſe F N 
which diſtinguiſhes a Man in one certain Way, but I. 
chiefly for that which a Man may carry every 
where a long with him. She was too much ac- 
cuſtomed to it, to be able to live without it, and 
any other Language would hive been too great © 
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2 Stranger to her. A good Phyſician, but without 
this ſort of Senſe, or a great Fund of Piety, would 
not have been agreeable to her. She therefore ſoon. 
honoured Monſ. Dodare by the Truſt ſhe put in 
him ; I mean, ſuch as one conceives for a true 
Friend, of which the great inequality of their Con- 
ditions gave him all but the Name. 
be late Dowager Princeſs of Conti, Mother to 
che two Princes of Conti and de la Roche-Sur-Yon, 
vas deſirous of ſharing Monf. Dodarr with Madam 
Ide Longus ville; and as ſhe beſtowed upon him the 
game Title, ſhe gave him that which in reſpe& to 
him was inſeparable from it, the ſame Confidence, 
and the fame Familiarity : But which 1s yet, if it 
were well confider'd, more Glorious for him, than 
even the Friendſhip of theſe two Great and Virtuous 
Princeſſes, he was beloved by all thoſe that were 
about them. One need not be acquainted with 
many Families of great Men, to know, that to be 
well with all the World, is a Maſter-piece of Con- 
duct and Wiſdom, and oftentimes the more dif- 
F ticult, by how much one has other great and bright 
Qualities. The true Secret for ſucceeding therein, 
I was that which he always practiſed; he obliged 
every one as much as was poſſible, and ſpared not 
his Intereſt in ſerving others. To want his Credit, 
and to have a Right to uſe it, was with him one 
and the fame thing, which was happy for a great 
Number of deſerving Men: The two Places he was 
poſſeſt of, made him known to a great many other 
Ferſons of the firſt Quality, or in the higheſt Sta- 
JJ tions. And I am not afraid to ſay, that notwith- 
J ſtanding they were ſo much above him, they con- 


celved for him that kind of Reſpect, which was not 
. H etablifh'd 
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_ eftabliſd by Men, and whereof Nature has re- 
| ſerved to her ſelf the Right of diſpoſing, in favour 
of Virtue. 

After the Death of the old Princeſs of Conti, he 
attached himſelf to the two Princeſſes her Children; 
and after the Death of the Eldeſt, to the Princeſs of 
Conti his Widow, and to the Young Prince their 
Son; nothing can exceed the Zeal, Fidelity and 
Diſintereſtedneſs which he carried with him into 
their Services; but one cannot determine whether 
= fuch Patrons did not render thoſe fine Qualties 
| more perfect than naturally they would have been. 
9 luck to ſucceed in the dangerous 


* hr which the Princeſs was viſited, 2 | 
al p the Prince of Conti by the 
lid — * 2 * knows 
how great a Man that Prince is, and how good 1 
Judge of others. 
In 1673, Monſ. Dedart came into the Acadeny Þ 
of Sciences, by the means of Mon. Perraut. Thoſe] 
Gentlemen had great Credit with Monſ. Colbert, 
and made an extraordinary Uſe of it, which was 
to make known to that Miniſter, and to procure 
his Favour for thoſe that had great Talents, 3 
þ well as they themſelves. : 
| The Academy had already undertaken the Hi- þ 
| ſtory of France, a Work of a vaſt extent, and 
| Monſ. Dadart took the labouring Oar upon him- 
| ſelf. At the end of three Years, that is to ſay inf 
| 1676, he placed at the Head of a Volume (which] 
| the Academy printed under the Title of Memoirs to 
Ay ſerve for the Hiſtory of France) a Preface, in which 
he gave an account, both of the Defign it ſelf, and | 
of what had been done therein to that Time. We 


have 
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have not any other Work of his in Print, and by 
good luck, the Matter of it has given him an op- 
portunity perfectly to paint in it his own Chara- 
der. A long Enquiry, and a nice Diſcuſſion, 
were abſolutely neceſſary in ſuch a Work; and he 
poſſeſſed in a fovereign Degree the Spirit both of 
Diſcuſſion and Enquiry. He knew on which fide, 
or rather upon how may different ſides he was to 
extend his View, and as one may ſay, to direct a 
Teleſcope. Every one knows not how to ſee, and 
we often take for an entire Object the firſt Face 
vhich Chance preſents us with; but Monſ. Dodare 
had the Patience to ſeek for all the reſt, and the 
Art to diſcover them, or at leaſt the Precaution of 
ſuſpecting thoſe which he cauld not diſcover. * Tis 
not only the greateſt Objects which have ſeveral 
Faces, the very ſmalleſt have them alſo ; and a 
ſtrict Attention is a kind of a Microſcope, which 
ſerves to magnifie them. *Tis true indeed, that this 
lind of ſcrupulous Attention, which never believes 
it has view d a thing ſufficiently, this care of turn- 
ing an Object every way, in a Word, this Spirit of 
Diſcuſſion is very contrary to that of Deciſion; but 
it is more the Buſineſs of the Academy to Examine 
than to Decide, diligently to trace Nature by exact 
Obſervations, and not to prevent her by raſh Judg- 
ments. 

Nothing better becomes our Reaſon, than that her 
Concluſions ſhould be a little timerous, and even 
when ſhe has a right to Decide, ſhe would do well 
to abate ſomething of it : One may take the Preface 
that we have now quoted for a Pattern of a Theory 


embracedin its utmoſt extent, traced even to its leaſt 
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Dependencies, very nicely diſcuſſed and ſeafonel 
with a moſt amiable Modeſty. 

This fame Spirit ran thro' the whole Exerciſe of 
Monſieur Dodart's Profeſſion, and was moreover 
ſtrengthened with an extream Delicacy of Conſcience. 
A Patient had no occaſion either to fear his Neg- 


lect, or even a light and ſuperficial Application, i 


but only (for we muſt tell all the Truth) his tos 


great Care and Application, which render'd him 
ſometimes Irreſolute in the Choice of his Remedies. 


The Practice in Phyſick does not always admit of 


the wiſe Delays of Speculation, and ſometime | 


even Reaſon it ſelf requires that we ſhould act with 
Precipitation. 

The Hiſtory of France was the chief Work ol 
Monf. Dodart in the Academy,but not the only one; 
he applied himſelf very dihgently to ſtudy the in. 
ſenſible Tranſpiration of the humane Body. All 


the Naturaliſts, and the Phyſicians too, had always 


a Notion of jt, but ſo general and uncertain, that 


all they knew of it, properly ſpeaking, was only, 


that there was ſuch a thing as Tranſpiration. 
The illuſtrious Sanct᷑oriut, a Phyſician of Padus, 


was the firſt that knew how to reduce it to Calcu-Þ 
lation by Experiments, and to compare the Quan- Þ 
tity of it with that of the groſſer Evacuations. It Þ 
far exceeds what one could ever have imagined; Þ 


there may come out of the Body in one Day, ic 


cording to the ſaid Sanctorius, feven or eight Pound 


of Matter by Tranſpiration, and as ſuch an abun- 
dant Evacuation mult needs be of great Importance, 


ſeveral eminent Phyſicians conſider it as one of the Þ 
principal Foundations both of their Theory and 


Practice. But fince Sanforius was the fir! who 


1 had 
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had conceived theſe fine Notions, he could not be 
ſuppoſed to have carried them to their utmoſt Per- 
fection. For inſtance, tho' he knew in general 
that Tranſpiration ouzht to be different, according 
to Mens Ages, he does not ſeem to have minded 
that Difference neither in his Obſervations, nor in 
the Concluſions hre from them; but Monſieur 
Dodart ſatis fied himſelf by many Experiments con- 


mtnued for the ſpace of 33 Years, thit Tranſpira- 


tion is mucli greateſt in young People: Indeed it 


is much more natural that the Heat of the Blood 


becoming more weak in proportion as we grow 


alder, ſhould protrude fewer of the ſubtile Purti- 


cles, and that at the fame time the Pores of the 
Skin ſhould be more cloſed. Monſ. Dodrr: was 
peculiarly adapted to make theſe kind of Expert- 


ments, becauſe they are beſt made upon one's ſelf, 


and becauſe he that makes them muſt lead an even 
and uniform Life, and alike not only every Day, 
but in the different Stages of Life; otherwiſe one 
could not compare, without great Miſtakes, or at 
leaſt Unceriainties, the Tranſpirations of different 
Times. An irregular Alternative of [ntemperance 
and Sobriety would ſpoil all. 

He made another Experiment upon the fame Oc- 
caſion, for which the Uniformity of Life would not 
have ſufficed alone; it may perhaps appear ſurpri- 
ling to affirm, that a great Piety was likewiſe neceſ- 
fary thereto. Upon the firſt Day of Lent, 1677, 
he found that he weigh'd one hundred and ſixteen 
Pounds, one Ounce : He then proceeded to live all 
the reſt of the Lent as was the practice of th 
Church till the 12th Century, that is, he did nei- 
ther eat nor drink *till ſix or ſeven 2 Clock in the 
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ſpiration is in the firſt Hours that follow a good 
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Evening: He lived upon Garden-ſtuff the moſt 
part of the time, and about the end of it upon 
Bread and Water, On Ezfter-Eve he weigh'd no 
more than a hundred and ſeven Pounds, twelve 
Ounces, that is to ſay, he had loſt, by this auſtere 
way of living, in 46 Days, gight Pounds, five 
Ounces, which was the fourt part of his Sub- 
ſtance: He then reſumed his ordinary Courſe oſ 
Life; and at the end of four Days he had recover d 
four Pounds; which ſhews that in eight or nine 
Days he would have arrived at his firſt Weight, 
and that one eaſily repairs all that is loſt by Faſt- 
ing. When he gave an account of this Experiment 
to the Academy, he took all poſſible Precaution to 
conceal himſelf, but he was diſcover'd. It is ex- 
traordinary enough, not that a Philoſopher ſhould ÞÞ 
be a good Chriſtian, but that the ſame Action 
ſhould be a curious Obſervation in Philoſophy and 
a Chriſtian Auſterity, and ſerve at the fame time 
both for Heaven and the Academy. 

He made the like Remarks upon Bleeding, thit 
16 Ounces of Blood, for inſtance, would be reco- 
ver'd in leſs than five Days in a Perſon that was 
robuſt and healthy : It remains to know, in how 
long time a ſick Man might recover his; and it is | 
plain that ſuch Principles would decide the great 
Queſtion of the Utility or Danger of letting Blood, 
and would regulate the Proceedings in that matter. 
But tho* Monſ. Dodart himſelf had made many of 
theſe Experiments in a long Tract of Time, yet he 
tell far ſhort of perfecting thoſe Enquiries. It ap- 
pears by what I have been able to collect on the 
ſame account, that commonly the Strength of Tran- Þ 
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Meal; 


g ſeveral Memoirs relating to that matter; ſuch as 
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Meal; tho' Sanctorius places it about the middle of 
the Interval between two Meals. This whole Bu- 
fineſs does ſtill abound with Uncertainties; and if 
one did maturely refle& upon the Difficulty of col- 
lecting as many Tracts as are wanting with reſpect 
to different Ages, Temperaments, Climates and 
Seaſons, it 15 fo great, that Naturaliſts muſt almoſt 
deſpair of reducing it to any certain Rules. 
Monſieur Dodart had ſome thoughts of compo- 
ſing a Hiſtory of Phyfick. Mr. Le Clerc, a Phy- 
ſician at Geneva, and Brother of the famous Le 
"9 Clerc of Holand, has worthily perform'd this great 
S Deſign, and in his Preface acknowledges that he 
had interfered in that Undertaking with the Leamn- 
ed Monſ. Dodart, among whoſe Papers were found 


about the Diet of the Ancients, about their Drink, 
Priſan, &c. The Remarks about Tranſpiration 

1 were likewiſe to make part of his intended Hiſtory, 
He had alſo projected a Hiſtory of Ancient and 
Modern Muſick ; and that which has been publiſh'd 
in the Memoirs of the Academy upon the Formation 
of the Voice, was to have been a Preliminary, or 
Introduction, to it. It is perhaps an Affliction to 
the Publick, to inform them of theſe different Pro- 
jets, which have remain'd abortive in ſuch learned 
Hands ; but there is no Great Man who has not 
given them the fame Cauſe of Diſſatisfaction: A 
Genius and Stock of Knowledge ſuggeſts more De- 
ſigns, and inſpires Men with a more enterpriſing 
Courage, than agrees with the Rigour of humane 
Condition, and, perbaps, we ſhould not do all that 
we are able, if we did not flatter our ſelves with 
the Hopes of going much farther. All theſe Pro- 
H 4 jects 
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jects, begun without encroaching upon the ordi- 
nary Duties of his Function, do ſufficiently ſhew 
how laborious a Man Monſ. Dodart was. His 
Pleaſures and Amuſements were only leſs painful 
Labours, ſuch as plain Lectures, but which were 
always Solid and Inſtructive. He read much upon 
the Matters of Religion, for his Piety was enligh- 
ten'd, and to the Light of Reaſon, he always 
Joined the reverend Obſcurity of Faith. 

He was Phyſician to a great Number of Poor 
People, and perhaps to a greater Number than 
he could well be, according to his Way; for he 
did not only Cure them, but Feed them too ; for 
which reaſon he was obliged to join in theſe cha- 
ritable Works with ſeveral People of Figure, and 
to go about begging Alms himſelf, that he might 
be the better enabled to beſtow them on the Poor. 
At the Age of about 73 Tears, after having 
_ endured long Torments in the Kidneys without 
making them known, he was of Opinion that he 
had the Stone, and reſolved to undergo the Opc- 
ration of it chearfully, The Princeſs of Conti 
did all that was poſſible towards compoling a moſt 
troubled and uneafie Mind, and did it with fo much 
the more Generofity, as the Diſpoſitions of the 
Patient obliged her leſs to it. She aſſured him that 
Monſ. Dadart his Son ſhould ſucceed him as her 
Phyſician, and that ſhe would give his Daughter 3 
Penſion, by way of Suppliment to the ſmall For- 
tune he was like to leave them. 

It was found afterwards that he had not the 
Stone. He was doomed to loſe his Life in the 
happieſt manner in the World, by an Action of 
Charity. One day he over-fatigued himſelf in 


taking 
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taking care of ſome poor People, caught a great 
1d, and returned to his own Houſe faſting 
about five a- Clock in the Evening. A Fever, which 
quickly appeared, and a Defluxion upon the Breaſt, 
Ln | him off in ten Days time: He died the fifth 


of November, 1707, a Week before the Anniverſa- 
ry Meeting of the Academy upon St. Martin's. day; 


a Circumſtance very favourable to the Honour of 


his Memory; for as I was not able to make his Fu- 


neral Oration in ſo ſhort a Time, the Abbot Pignon 
did it without any Warning hardly, juſt as his 


Heart ſuggeſted it to him; and Monſ. Dadart is 


the only Man Intherto that has had that Happi- 
ne ſs. 

Whilſt his Diſtemper laſted, the Princeſs of 
Conti ſent every Hour to enquire after his Health, 
and as ſoon as he was dead ſhe performed all ſhe 
had promiſed. One might ſuppoſe that all this did 
only proceed from the general Beneficence of that 
Princeſs, or from an indifferent Generofity ; but 
Tears can only come from the bottom of the 
Heart, when Decency don't require them; and 
when, on the contrary, the extream Inequality of 
the Perſons rather ſeems to oppoſe them; to the 
natural Eloquence which they have in making an 
Elogium may be joyned the Value and Price that 
is ſet upon them by the Eyes that ſhed them. 

Monſieur Dadart was always of a ſerious Tem- 


per, and that Chriſtian Attention with which lie 


perpetually watched over himſelf, was not like to 
diminiſh it ; but that Seriouſneſs, far from carry- 
ing with it any thing of Sourneſs or Melan- 
choly, diſcover d at the bottom a wiſe and laſting 
Joy, which is the Fruit of a retined Reaſon, * 
FA b 
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of a peaceful Conſcience. This Difpoſition does 
not produce extravagant Mirth, but an even Sweet- 
nels, which however may become Gaiety for a 
few Moments, and as it were, by way of ſur. 
prize ; and from all that together there reſults 
an air of Dignity which belongs to Virtue only, 
and which even Greatneſs it ſelf cannot beſtow. 
One thing more, which tho' infinitely leſs conſi- 
derable, is very becoming, and Monſ. Dodart had it 
in Perfection, it is a Nobleneſs of Expreſſion; 
for beſides that it is I know not what part of our 
Manners, it proves that we have lived in choice 
and ſelect Company, for in ſuch only it is ac- 
quired, and in ſuch only it is brought to Matu- 
rity. He had morcover a great natural facility in 
Speaking, to which he joined that uncommon Merit 
of never abuſing it; and he had formed to him- 
ſelf a Stile, which, without being affected, did 
only belong to him. He was poſſeſs'd in a high 
degree of the peculiar Qualities of an Academiſt, 
that is to ſay, of a Man of Senſe, who knows 
how to live with his Equals, benefit himſelf by 
their Lights, and communicate his own to them. 
In this kind, People had much rather Give than 
Receive; tho* giving as one ought, is much more 
difficult than receiving. Fit be hard to ad tbe 
Perſon of an Inferiour when one Receives, it is 
much more hard not to aſſume an Air of Snpe- 
riority when one Gives : Monſ. Dodart underſtood 
perfectly both the one and the other; he propoſed 
his Thoughts with ſuch a Modeſty, as made them 
become almoſt a new Proof; and he enter'd fo rea- 
dily into the Sentiments of others, as if he had not 
known *till that Moment what he was informed = 
$2 y 
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by them. He loved to borrow, and to put a Va- 
lue upon their Notions, and he would much rather 
have ſucceeded than failed in taking an Oppor- 
tunity of rendering a kind of Homage for them. 
It would not be neceſſary to give you a larger 
Deſcription of his Manners, all of them proceed- 
ing from one ſole Principle, a Heart naturall 
Sincere and Noble, and continually cultivated by 
Religion. 

2 Place of Penſſioner Botaniſt was preſently 
filled by Monſ. Burlet, who had been his Pupil ; 
but becauſe Monſ. Burles was firſt Phyſician to 
the King of Spain, he was declared Veteran, and 
the Place of Pen/ioner given to Monſ. Morin, Phy- 
fician to the Hotel-Dieu, who was Aſſociate Bo- 


taniſt. 
CCC 
The LIFE of Monſieur TouANETORT. 


pb Pitton de Tournefort was born at 
3 7 Air in Provence the 5th of June, 1656, 
Neo of Peter Pitton, Eſq; Lord of Tourne fort, 

and his Mother was Aimare de Fagone, a 
Noble Family in Paris : He was ſent to the Jeſuits 
College in Aix; but tho* he was only put to the 
Study of Latin, like all the reſt of the Scholars, 
as ſoon as ever he faw the Plants in their Garden, 
he found himſelf growing into a Botani/? ; he ear- 
neſtly enquired after their Names, carefully ob- 
ſerved their Differences, and ſometimes played 
Truant to go a Simpling in the Fields, and ſtu- 
died Nature inſtead of the Language of the An- 


| | 
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cient Romans. The greateſt part of thoſe who 
have excelled in any kind of Knowledge never 
had any Maſter: In a little time he learnt of him- 
ps to underſtand all the Plants round about the 
= When he was come to his Philoſophy, he had 
very little reliſh for that which they taught him ; 
he did not find ir it that Nature which he ſo much 
delighted ro obſerve, but only indefinite and abſtra& 
Idea's, which, as one may ſay, go beſides the things, 
without touching upon them. He met with the 
Philoſophy of Deſcartes, little known then in his 
in his Father's Cloſet ; and preſently foun!] 
it to be what he had been looking for. He could 
not enjoy the reading of it but privately, and by 
Snatches, but that made him the more eager after 
it, fo that his Father, who oppoſed fo profitable a 
Study, gave him, without deſigning it, an excel- 
lent Education. 

As he had devoted him to the Church, he obliged 
him to ſtudy Divinity, and put him into a Semi- 
nary ; but Nature prevailed, and he was refolved | 
to Ke Plauts, and ſo made his moſt favourite Stu- 
dies either in a curious Garden belonging to aun 
Apothecary of A, or in the neighbouring Fields, 
or upon the Precipices of Rocks and Mountains: 
He made his way, either by Art or Preſents, into 
the moſt private Places, where he gueſſed there 
were Plants that he could meet with no where elſe; 
and rather than fail, he would climb over the 
Walls, inſomuch that he had like to be knock'd in | 
the Head one time by ſome Country Fellows that 
miſtook him for a Thief. 5 ? 
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He had not a leſs violent Paſſion for Anatomy 
and Chymiſtry, than for Botany. In fine, Natural 
Philoſophy and Phyſicks challenged him with ſuch 
Warmth from Divinity, which had unjuſtly taken 
Poſſeſſion of him, that this latter Science was forced 
to give him up; he was encouraged by the Example 
of his Unkle by the Fathers fide, an able eſteemed 
Phyſician, and the Death of his Father, which 


happened in 1577, left him entirely Maſter of his 


own Inclinations. 


He preſently made uſe of his Liberty, and in 
1678, viſited all the Mountains of Daupbiny and 
Savoy, from whence he brought a great many 
Plants dried, which were the beginning of his 
Herbal. Botany is not ſuch a ſedentary and lazy 
Science, as can be acquired in the Eaſe and Shade 
of a Cloſet, like Geometry and Hiſtory, or, at moſt, 
like Chymiſtry, Anatomy and Aſtronomy, which 
do not require any Operations that are attended 
with much Buſtling. But this, on the contrary, 
obliges you to run about Mountains and Foreſts, 
and to grapple with craggy Rocks, and to expoſe 

our ſelf on the brinks of Precipices: The only 
ks that can fully inſtruct us in this Matter, are 
ſpread by chance over the Surface of the Earth, 
and you muſt reſolve to undergo the Fatigue and 
Danger of ſeeking and gathering them up. From 
hence it comes to paſs, that it is ſo uncommon a 
thing to excel in this Science, and that degree of 
Zeal, which is neceſſary to make a learned Man of 
another kind, is not ſufficient to make a great Bu- 
taniſt ; and that Zeal likewiſe ought to be accom- 
panied with ſuch a degree of Health, and ſuch a 
{trength of Body, as are equal to it. Monſ. de Jour- 


ne fort 
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nefort was of a brisk, laborious and robuſt Con- 
ſtitution; the great Stock of natural Livelineſs 
ſupported him in his Buſineſs, and his Body as well 
as Mind were both made for Botany. 

In 1679, he fet out from Aix to Montpellier, 
where he improved himſelf very much in Anatomy 
and Phyſick. A Garden of Plants, which was 
the Gift of King Hen. IV. to this City, as rich as 
it was, could not fatisfie his Curiofity. He made 

hisExcurfions above ten round Montpel- 
lier, and brought back Plants unknown even to the 
People of the fame Country ; notwithſtanding 
which, he was reſolved to extend his Enquiries 
much farther, and fo in the Month of April, 1581, 
left Montpellier for Barcelona, and went even as 
far as St. Jobn's in the Mountains of Catalonia; 
whither he whs followed by the Phyſicians of the 
Country, and the young Students, to whom he 
deſcribed the Plants. One might have compared 
him upon this Occaſion to the old Gymnoſophiſts, 
that uſed to carry their Diſciples into the Deſerts 
where they kept their School. 

The lofty Pyrenzan Mountains were too near 
not to tempt him, tho' he knew that he ſhould If 
meet with no other Subſiſtance in thoſe vaſt Soli- 
tudes, but ſuch as ſerved the moſt rigid Hermits; 
and that the miſerable Inhabitants that were to pro- 
vide it for him, did ſcarce exceed in Number the 
Robbers whom he had to fear ; and indeed he was 
ſeveral times actually plunder'd by the Spaniſh Mi- 

uelets, 
, This made him find out a Stratagem by which 
he cheated thoſe Thieves, and ſaved a little of his 
Money; he put it into ſome Loaves of Bread, * | 
57 
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he carried with him, and which were fo black and 
ſo hard, that tho' they ſearched bim very carefully, 
and were not ſo nice as to deſpiſe any thing, yet 
they ſcorned to touch his Bread. 

His predominant Inclination made him ſurmount 
all Difficulties ; thoſe dreadful, and almoſt unac- 
ceſſable Rocks that encompaſſed him on all fides, 
| red to him no other than a ſtately Library, 
ia which he had the Pleaſure of finding all that his 
Curioſity required, and in which he ſpent his Time 
moſt luxuriouſly. One day a miſerable Cottage 
in which he lay fell down all at once, and he was 
two Hours buried under the Ruins of it, and had 
infalliably periſhed, if People had not come in the 
mean time to his Relief, 

He returned to Montpelier at the end of the fame 
Year 1681, and from thence to his own Country 
of 4ix, where he rank'd in his Herbal under their 
proper Claſſes, all the Plants he had colle&ed in 
Provence, Languedoc, Dauphiny, Catalonia, the 
Alps and the Pyrencan Mountains, It is not for all 
the World to underſtand that the Pleaſure of ſeeing 
a vaſt number of ſuch Plants very compleat, well 
preſerved, diſpoſed in good Order, in great Books 
of white Paper, could ſufficiently recompence all 
the Pains he had taken, and Charges he had been at, 
in bringing them together. 

"Twas the good Fortune of Plants, that Monſ. 
Fagon, at that time firſt Phyſician of the late Queen, 
had applied himſelf very much to the Knowledge 
of them, as one of the molt curious Parts of Na- 
tural Philoſophy, and one of the moſt Eſtentials 
to Phyſick, which made him favour the Science of 
Botany, with all the Power that that his ag Fr 
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Merit gave him. The Name of Monfieur Tourne- 
fort came to him from ſo many places, and always 
with fo much Uniformity, that he had a great 
mind to draw him to Paris, the general Rendez- 
vous of almoſt all the great Talents difperſed in the 
ſeveral Provinces: He applied himſelf for that pur- 
poſe to Madam de Venelle, Sub-Governeſs of the 
Children of France, who was well acquainted with 
all the Family of the Towurneforts. She prevailed 
upon him to come to Paris, and in 1683, brought 
him to Monf. Fagon, who at the ſame time pro- 
cured him the Employment of Botanick Profeſſor to 
the Royal Garden of Plants, founded at Paris by 
Lewis XIII. for the Inſtruction of Young Students 
in Phyfick. 

This Office did not hinder him from making 
ſeveral Voyages. 

He returned into Spain, and from thence to 
Portugal, where he ſaw Plants that were ſcarce 
known to any Botaniſt. | . 

In Andaluſia, which is a Country abounding in 
Palm-Trees, he had a mind to learn the Truth of 
what has been ſo long related concerning the Loves 
of the Male and F-male of that Kind, but he 
could diſcover nothing certain; and thoſe ancient 
Amours, in caſe there be any ſuch, do ſtill remain 
a Myſtery. He went likewiſe into Holland and 

Erg land where he found both Plants and ſeveral 
great Botaniſts, whoſe Eſteem andiFriend{hip he 
quickly gained, of which there can be no greater 
Proof given than the Deſire that Monſ. Herman, 
a famous Profeſſor in Botany at Leyden, had of 
reſigning his Place to him, being very old himſelf. 


He writ to him about it at the beginning of * | 
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Lſt War very earneſtly, and the Zeal he had for 
the Science he profeſſed, made him chuſe a Suc- - 
ceſſor, who was not only a Foreigner, but of a 
Nation that was at that Time an Enemy to his. 
He offer'd Monſieur Tournefort, in the Name of 
the States-General, a Penſion of 4000 Livres a 
Year, and gave him hopes of an Augmentation 
when he ſhould be better known. The Salary 
belonging to his Office in the Royal-Garden was 
moderate; however the Love of his Country 
him reje& thoſe agreeable and advantageous 
Encouragements. He had likewiſe another Reaſon 
# which he communicated to his Friends, viz. That 
he found the Sciences were at leaſt arrived at 
zs high a pitch of Perfection in France, as in any 
other Country. And a learned Man looks upon 
none to be his true Country, but where the Sci- 
* ences are in a flouriſhing Condition. France was 
not ungrateful to him for that Preference. The 
" A of Sciences having been put under the 
Direction of the Abbot Bignon, in the Year 1691, 
one of the firſt Uſes that Gentleman made of his 
Authority two Months after he had been inveſted 
with it, was to chuſe into the Body Monſ. Torr- 
nefort and Homberg; neither of whom were other- 
3 wiſe known to him, than by the Reputation they 
had acquired. After they had been approved by 
the King upon his Recommendation, he preſented 
them both at once to the Academy, two firſt Born, 
as one may ſay, and both worthy to be ſo of ſuch 
a Father, and an Earneſt of the whole ingenious 
Family that has followed them. 
In 1694, appeared the firſt Work of Monſieur 
Tourne fort, entitled, The Elements of Botany, or, 
; I he 
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The . Method of knowing Plants; Printed at the 
Louvre, in 3 Vols. Ofavs. . It brings into Order 
that igious number of Plants fo conſuſedly 
diſperſed upon the Earth, and even under the Wa- 
ters of the Sea, diſtributes them into their Kinds 
and Species, facilitates the Knowledge of them, 
and hinders the Memory of a Botaniſt from being 
over-loaded with an Infinity of different Names. 

This Order, tho* ſo very neceſſary, is not 
contrived by Nature, which prefers a magnificent 
Confuſion before the Eaſe and Convenience of the 
Naturaliſts, and it is their Buſineſs to range them, 
and bring them under a Syſtem, almoſt in ſpight 
of Nature. Since therefore it can only be a Work 
of their Genius, it is eaſie to foreſee that they will 
be divided upon it, and even that ſome of em 
will be for no Syſtem at all: That which Mon. 
Tournefort thinks the beſt, after a long and learned 
Diſcuſſion, conſiſts in regulating the Kinds of Plants 
by the Flowers and Fruits taken together; that is 
to ſay, that all the Plants that agree in thoſe two 


Parts, ſhall be accounted of the ſame Kind, after 


which the Differences either of the Root, of the 
Body, or Leaves, (hall conſtitute their different 
Species. Monſieur Tournefort has even gone far- 
ther: Above the Linde he has placed Claſſes, which 
are only regulated by the Flowers,and he is the firſt 
that had this Thought, which is much more uſeful 
in Botany than one would be apt to think at firſt. 
For 'till now there does not appear above 14 dif- 
ferent Figures of Flowers neceſſary to be impreſt 
upon the Memory; fo that if you take into your 


hands a Plant in Flower, of which you know not 


the Name, you preſently tind in his Elements of 
HBotam, 
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Botany, to what Claſs it belongs; ſome Days after 
"the Flower appears the Fruit, which determines 
the Genins-in the ſame Book, and the other Parts 
ſhew the Species, ſo that you find in a Moment 
both the Name given by Non Tournefort with 
reſpet to his Syſtem, and the Names given by the 
reſt of the moſt famous Botaniſts, either out of 
their own particular Syſtems, or without any Sy- 
I ſtem at all: By this means one is able to ſtudy a 
Plant in the Authors that make mention of it, 
without danger of applying to it what they have 
aid of another, or of attributing to another what 
they may have writ concerning this. *Tis a won- 
8 derful Eaſe to the Memory that all is reduced to 
the retaining 14 Figures of Flowers, by the means 
* whereof one deſcends to 673 Kinds, under which 
are comprehended 8846 Species of Plants, whe- 
ther belonging to the Earth or the Sea, all known 
| atthe Time of publiſhing this Book. What would 
it be, if one were obliged to learn immediately 
theſe 8846 Species, and that under all the diffe- 
rent Names that Botaniſts have been pleaſed to 
beſtow upon them? What we now ſay might 


perhaps require ſome Reſtrictions or Explanations : 


But they have been already given in the Hiſtory 
of the Year 1700, where the Syſtem of Monſieur 

$ Tournefort has been more fully treated of. 
This Book appeared to be very well approved 
by the Naturaliſts, and that ought never to be 
1 underſtood otherwiſe than of the greateſt, number 
of Naturaliſts. It was attacked upon ſeveral Heads 
dy Mr. Ray, a famous Engliſb Botaniſt, and Na- 
tural Philoſopher, whom Monſieur Tournefors 
anſwered in 1697, by a Latin Diſſertation, in- 
| | 1 ſcribed 
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{cribed to Dr. Sherrard another Engliſhman, and 
Learned in the fame Science, The Diſpute was 
without Bitterneſs, and even handled civillyenough 
on both Sides, which is remarkable. It may be 
faid perhaps that the Subject was not worth the 
while, for what was it about? To know whether the 
Flowers and the Fruits ſuffice to eſtabliſh the 
Genus ? and whether one particular Plant was of 
this or that Kind? But it is a Favour if Men, and 
particularly the Learned, don't fall into a Paſſion 
while they are diſputing upon the ſmalleſt Mat- 
ters. Monſieur Tournefort, in a Work ſubſequent 
to theſe Debates, has beſtowed great Encomiums 
upon Mr. Ray, and even upon his Syſtem of 
Plants too. TH 

He was admitted to his Doctor's Degree by the 
Faculty of the Phyſicians at Paris, and in 1698, 
publiſhed a Book entitled, 4 Hiſtory of che Plants 
that grow about Paris, together with their Uſe in 
Phyſick. It may eaſily be imagined that he who 
had been looking for Plants upon the Tops of the 
Alps and the Pyrenzes, would not ſuffer the Coun- 
try about Paris to efcape his niceſt Enquiries, 
fince it was the Place of his Refidence. ny 
would be but a ſimple Curiofity if it were not 
for its Relation to Phyſick, and one makes the belt 


uſe of it when one applies ones ſelf chiefly to 


ſtudy the Botany of ones own Country; not but 
that Nature may have been likewiſe as careful, as 
ſhe is ſometimes ſaid to be, in beftowing upon 
every Country the Simples that are beſt adapted 
to the Diſtempers of the reſpective Inhabitants; 
but however it is moſt convenient to make uſe of 


thoſe that are at hand, and very often ſuch as are] 


fetch'd 
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. fetel'd from far, are not the better for that. In 
this Hiſtory of the Pariſian Plants Monſ. Taurne- 
fort gives an account, beſides their different Names 
and Deſcriptions, of the Chymical Analyſis made 
of them the Academy, and of their moſt 
aſcertained Qualities. This Book alone might ſuffi- 
ciently obviate the Reproach that is ſometimes 
made by Phyſicians of undervaluing the Remeſles 
drawn from Simples, becauſe they are too eaſie 
and of too quick an Effect. Certainly Monſ. Tour- 
nefort produces a great Number of them, and yet 
they are ſor the moſt part but too much neglected, 
and we ſeem to be under a kind of a Fatality in 
deſiring them much, and uſing them but little. 

One may count among the Works of Monſieur 
Tournefort, a Book, or at leaſt a part of a Book, 
which however he did not publiſh : the Title of 
it is, Schola Rotanica, ſive Catalogus Plantarum, 
quas ab aliquot annis in Horto Regio Pariſienſi 
ſtudiofis indigitavit Vir Clariſſimus . P. de Tourne- 
fort, D. M. ut G. P. Hermani Paradaſi Batavi 
Prodromus, G' c. Amſtel. 1699. An Engliſhman, 
named Mr. Simon Wharton, who had ſtudied Bo- 
tany three Years at the King's Garden under Monſ. 
Tournefort, compoſed this Catalogue of the Plants 
which he had ſeen there. 

As the Elements of Botany met with all the 
Succeſs the Author himſelf could with for, he 
Tranſlated it into Latin, and publiſhed it in 
1700, for the Benefit of Foreigners, with Addi- 
tions, under the Title of In/titutiones Rei Herbarie, 
in three Volumes in Quarto; the Firſt of which 
contains the Names ot the Plants diſtributed ac- 
cording to the Author's Syſtem ; and the other 


f 13 two, 
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'two, their Figures very well engraven. At the 
Head of the Tranſlation there is a large Pre- 
face or Introduction to Botany, which contains, 
| beſides the Principles of Monſ. T. ort's Sy- 
ſtem ingeniouſſy and ſolidly laid down, 4 Hiſtory of 
Botany and of Botaniſts, collected with great Care, 
and writ in a very agrecable Stile. One may ea- 
fily believe, that he employed himſelf with Plea- 
ſure in cory. ng that had a relation to the Ob- 
ject of his Love. | | 

This Love however was not ſo faithful and con- 
- ſtant to Plants, but that it extended it ſelf with 
the ſame Zeal almoſt to all the other Curioſities of 
Nature; ſuch as figured Stones, uncommon Mar- 
caſſitet, extraordinary Petrifications and Chryſtal- 
_ bizations, and Shells of all Kinds. It is true, that 
out of the Number of theſe forts of Inconſtancies, 
his Love for Stones may be excepted, becauſe he 
ranked them among the Number of Vegetables, 
and ſuppoſed them to come from Seeds; nay, lic 
was ſufficiently inclined to extend this Syſtem even 
as far as Metals, and it ſeems, if it were poſſible, 
that he transformed himſelf into that which he 
moſt loved. wy 0 
Hie made a Collection likewiſe of the Dreſſes, 
Arms and Inſtruments of remote Nations, other 
kinds of Curioſites, which tho* they do not imme- 
diately come out of the hands of Nature, are not 
the leſs Philoſophical, eſpecially when they fall 
into thoſe of a Philoſopher ; of all theſe things 
together, he had formed a ſplendid Cabinet for 


a private Perſon, and famous in Paris. It was 


_ eſteemed by the Curious to be worth near 50000 
Livres. Such a great Expence would have * 2 
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Blot in the Life of a Philoſopher, if it had been 
made upon any other occaſion; it proves that Monſ. 
Tournefort with ſo narrow a Fortune as his was, 
could allow little or nothing to more trivial, and 
yet more practiſed Pleaſures. 

With all theſe good Qualities, it is eaſie to judge 
how fit he was for a Traveller; by which Term 1 
don't mean the Common Travellers, but only ſuch 
in whom 1s found both a very enlarged Curioſity, 
which 1s rare enough, and a certain Gift of Seeing 
with Diſcretion, which is yet more rare. The 
Philoſophers ſeldom run about the World, and 
thoſe that ſee moſt of it, are uſually the leaſt of 
{ Philoſophers; fo that the Travels of a Philoſopher 
are extreamly valuable. 

Me reckon it alſo a great Advantage to Learn- 
ing, that Monſieur Tournefort, in the Year 1700, 
received the King's Orders to go into Greece, A/ia, 
and Africa, not only to learn the Plants of the An- 
cients, and perhaps too thoſe that might have 
eſcaped them, bat moreover to make his Obſervations 
upon all the whole Natural Hiſtory, upon the An- 
| cient and Modern Geography, and even upon the 
| Manners, Religion, and Commerce of thoſe People. 
He was ordered to write as often as he could to 
the Count de Pomtchartrain, who procured him all 
the Conveniences imaginable in his Voyages, and 
to inform him in particular of his Diſcoveries and 
Adventures. 

Monſieur Tournefort, accompanied with Monſ. 
Gundelſheimer a German, and an excellent Phyſi- 
cian, and Monſ. Awbriet, a skilful Painter, went 
as far as the Borders of Perſia, always ſimpling and 
obſerving, Other Travellers into theſe Parts 20 
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by Sea as much as they can, becauſe it is moſt 
convenient for them; and when travel by 
Land, they chuſe the moſt frequented Ways; but 
theſe Gentlemen made as few Sea Voyages as they 
could, and wander'd always out of the Common 
Roads, finding out new ones in the moſt unacceſ- 
fible Places. We ſhall ſhortly read with, Pleaſure 
and Horror intermixed, the relation of their Deſcent 
into the Grotto of Antiparos ; that is to ſay, into 
three or four moſt ful Caverns ſucceeding one 
another. Monſieur Tourne fort had the ſenſible Sa- 
tisfact ion to diſcover there a new kind of Garden, 
all the Plants of which were different pieces of 
Marble, either juſt produced, or very young; and 
which according to all the Circumſtances that attended 
their Formation, could not but have vegetated. 
In vain did Nature hide her ſelf in ſuch Abyſles 
and inacceſſible Depths, to work more ſecretly up- 
on the Vegetation of Stones, ſince ſhe was, as one 
may ſay, taken in the very Fact by theſe curious 
and intrepid Virtuoſo's. 

Africa was included in the Scheme of Monſieur 
Tournefor:'s Voyage; but the Plague which reign'd 
in Egypt, made him return from Smirna to France 
in 1702. this was the firſt ſtop he met with. 

He returned, as a great Poet ſays upon a lels 
noble and uſeful Occaſion, laaden with the Spoiis 
of the Eaſt. He brought back with him, beſides 
an Infinity of different Obſervations, 1356 new 
Species of Plants; a great part of which ranged thein- 
ſelves under ſome of the 673 Genus's that he had 
eſtabliſhed, ſo that he was only obliged to create 
for all the reſt, but 25 new Genus's, without any 

augmentation of the Claſſes, which proves the Con- 
ventence 
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yenience of a Syſtem, under which ſo many exo- 
tick Plants, and that were not expected, were fo eaſily 
reduced. He compoſed from thence his Corollarium 
Inſtitut ionum Rei Herbaria, Printed in 1703. 


When he was returned to Paris, he thought of 


reſuming the Practice of Phyſick, which he had ſa- 
crificed to his Travels in the Levant, at a time 
when it had begun to be very good : Experience 
ſhews that in all things depending upon the Taft 


of the Publick, and eſpecially things of this nature, 


_ err 8 


Interpoſitions are dangerous; the Approbation of 


Mankind is, as it were, raviſh'd from them, and 
therefore always haſtens toan End. Monſieur Tour- 
nefort therefore found ſome Difficulty in reviving 
his Buſineſs he had left off; beſides, he was obliged 
to perform his ancient Exerciſes in the Royal Gar- 
den, to which he joyned thoſe of the Royal College, 
where he had a Place of Profeſſor in Phyſick; the 
Functions of the Academy did likewiſe require ſome 
part of his Time, over and above all which, he fer 
himſelf about a Relation of his great Voyage, of 
which he had only brought back a few ſhort Me- 
moirs and Hints, that no body but himſelf under- 


ſtood. The Buſineſs and Labours of the Day, 


which made the Nights Reſt more neceſſary to him, 


obliged him on the contrary, to ſpend his Nights in 


new Labours; and it was his Misfortune to be of 
a ſtrong Conſtitution, becauſe he was thereby en- 
couraged to make more bold with himſelf for a long 
while, without perceiving any ſenſible Inconveni- 
ence. But at laſt his Health began to give way, 
and yet he would not ſpare it. When he was in 


' this bad Diſpoſition, he received by Accident a vio- 


lent Blow upon the Breaſt, of which he himſelf 
5 Bot believed 
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believed he ſhould quickly die. After that he 
did nothing but languiſh, during ſome Months, 
and then died on the 28th of December, -1708. 

By his Will he left his Cabinet of Curiofities to 


the King for the uſe ofthe Learned; and his Books 


of Botany to the Abbot Bignon. This ſecond 
Item ſhews no leſs than the firſt, his Love for the 
Sciences, fince the giving them to him who watches 
for Learning, and encourages it with ſo much Zeil 
in this Kingdom, is really making a Preſent of 
them to Learning it ſelf. | 

Of the two Volumes in Quarto, which were to 
have contained the Travels of Monſieur Tourne fort, 
the firſt was printed at the Lorure before he died; 
and they are finiſhing the Second from the Manu- 
ſcript of the Author, which was left ſo complear, 
that nothing could be added to it. This Work, 
which keeps its firſt Form of Letters written to 
Monſieur de Pontchartrain, will have 200 Copper- 
plates very well graven, of Plants, Antiquities, &. 
and there will appear in it, beſides all the Learning 
that we have hitherto repreſented, his great Know- 
ledge of Ancient and Modern Hiſtory, and a valt 
Erudition, of which we have made no mention, 
for fear of its looking like Flattery. Oftentimes one 
predominant Quality makes us neglect others, which 
however do well deſerve to be taken notice of. 

His place of Penſionary Botaniſt was filled by 
Monſieur Magnol of Montpellier. 
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8 Rufroy Walter de Tſebirnbaus, Lord of 
3 E = Aiſlingſwald and Stoltſenberg, was born 
e the 10ch of April, 165 1, at K:/ling ſwald 
in the upper Luſatia, of Chriſtopher 
Tſ{chirnbaus and N—— de Sterling, both of them 
of an ancient Family. It was about 400 Years 
| fince the Houſe of Tſchirnbaus, which came out 
of Moravia and Bobemia, had been poſſeſſed of this 
| Lordſhip of Niſling ſwald near the City of Gorlits. 
| Monſieur Tſchirnbaus was put under the Care 
of all thoſe Tutors for the Sciences that are uſually 
allowed to Perſons of his Condition, but he an- 
* ſwered their Cares quite otherwiſe than Perſons of 
bis Rank were uſed to do. As ſoon as ever he had 
* heard that there was ſuch a thing in the World as 
etry, he greedily laid hold of it, and from 


* Geom 

| thence he paſſed with Rapidity to the other Branches 

{ of the Mathematicks, which, by offering him a 

thouſand [agreeable Novelties, rival'd each other 

in his Curioſity. 

At the Age of 17 Years his Father ſent him to 

finiſh his Studies. at Leyden, where he arrived at 

the time of an Epidemical Diſtemper, which had 

| like to have coſt him his Life. Tho' he was fo 

Young he ſoon attained to a great Reputation 

among the Learned Men of Holland; but the War 
breaking out in 1672, he turned Soldier, and 

ſhewed that he knew as well how to perform his 
Duty, as to follow his Inclination. This prevail- 
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ing Inclination for Learning, did even contribute 
towards making him take to Arms; for it was the 
occaſion of uniting him in a ſtrict Friendſhip with 
the Baron de Newland, who had the ſame Taft 
for Letters as he had; and as this Baron was in the 
Service of the States, he prevailed with Monſieur 
:Tſebirnbaus to engage himſelf likewiſe in the ſame 
as a Volunteer, to the end that they might keep 
together. Monſieur Tſchirnbaus ſerved eighteen 


Months, after which he was obliged to return into 


his own Country, from whence he ſet out ſome 
time after to Travel, according to the Cuſtom of 
the Gentlemen of his Nation, who are of opinion, 
that the Knowledge and Correſpondence with others 
is neceſſary to poliſh and improve themſelves. He 
travelled through England, France, Italy, Sicih 
and Malta; in all the Countries through which 
he went, he viſited the Learned Men, and every 
thing that is proper to be ſeen by the Learned, as 
the Curioſities of Natural Hiſtory, extraordinary 
Works of Art, and particular Manufa&ures. 

This great number of different Things, well ob- 
ſerved, are not ſimple Facts, and uſeleſs Ornaments 
of Memory in an Ingenious Man; they become the 
Principles of an Infinity of Views, to which the 
fineſt Theory, void of Experience, could never at- 
tain. The more ſuch Eyes fee, the more Reaſon 
it ſelf ſees. 

Monſieur Tſchirnbaus returned to Germany, and 
ſpent ſome time at the Court of the Emperor Læo- 
fold; for a Philoſopher may viſit even Courts, 
were it only to obſerve the Manner and Faſhion of 
thinking there, which he could not fo cafily dil 
cover otherwile, 


In 
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Im the midſt of this agitated way of Living, or 
at leaſt in a Life ſufficiently mingled with Motion, 
Learning, and eſpecially Mathematicks, always 
employed our Accademiſt. He had acquired by 
Art a Habitude of not being eaſily diſturbed, and 
had innured himfelf to Diſtractiuns. In the Year 
1682, he came to Parit for the third time, and 
brought with him Diſcoveries, which he was de- 
ſirous to propoſe to the Academy of Sciences; it 
was the famous Cauſticks that go by his Name, for 
we commonly {ay the Cauſticks of Monſieur Tſchirn- 
baut, as we do the Spiral of Archimedes, the Con- 
choid of Nicodemus, the Ci/ſoid of Diocles, and the 
Cycloid of Monfieur Huygens ; and a Geometrician 
ought to be no lefs proud of having given his Name 
to a Curve, or to an entire Species of. Curves, than 
a Prince of having given his to a City. Monſieur 
Tſchirnbaus, tho* he was yet but 31 Years old, 
was by the King placed among the number of thoſe 
very Academiſts whom he came to conſult, and in 
ſome manner to take for his Judges. 
| Every Body knows that Cauſticks are Curves, 
formed by the Concourſe of the Rays of Light, 
| which any other Curve whatever has either reflected 
or refracted; they have one remarkable Property, 
viz, that they are equal to known Right Lines, 
when the Curves that produce them are Geometri- 
cal; fo Monfieur Tſcbirnbaus difcover'd that the 
Cauſtick formed in the fourth part of a Circle, by 
Rays reflected, which became preſently parallel to 
a Diameter, was equal to the of the Diameter. 
The Rectifications of the Curves, which at this ve- 
ry time are not common, were much leſs ſo then; 


and 
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and beſides, 1t is a great Merit in this Diſcovery, 
to have preceded the Invention of the Calculation 
of the Infinites, which would have render d it much 
more eaſie; the Academy judged it worthy to be 
particularly examined by a Committee, who were 
Meſſieurs Caſſini, Mariotte and de la Hire; this 
laſt conteſted with Monſieur Tſchirnhaus a Gene- 
ration or Deſcription which he gave the Cauftick 

Reflexion, of the Quarter of the Circle. Mon- 
fieur Tſchirnbaus, who would not ſhew the Ground 
of his Method, did not yield to Monſieur de la Hire, 
and this latter perſiſted in looking upon the Gene- 
ration aforeſaid as very ſuſpicious ; however, the 
Author of it thought himſelf fo ſure, that he ſent 
it to the Journal of Leipfic, but without any 


Demonſtration, - 
He return'd to Holland, where he furniſhed and 


left in the Hands of his Friendsa Treatiſe, entitled 


De Medicina Mentis & Corporis. He had begun 
to write at the Age of Eighteen Years, and even 
with the deſign of Printing, inſeparable almoſt from 
that of Compoſing, of which it is the firſt Re- 


ward. He had made, at ſeveral times, ſome Trea- 
tiſes, with which both his Friends and himſelf Im 


were very well pleaſed ; but by good luck, he had 
not been able to Print them ſo ſoon, fo that when 
he came to Reviſe them, he was fo diſatisfied with 
his own Performances, that he took a firm Reſolu- 
tion to Print nothing *till he was 30 Years old, and 
to ſacrifice all the Children of his Youth: 4 


Sacrifice ſo much the more hard and uncommon, 


as thoſe Children are born at a Time when one loves 
with moſt Zeal, and leaſt Knowledge. The Pe- 


riod which he had preſcribed to himſelf was paſh, . 
when 
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when his firſt Work, which indeed was the only 
one Publiſhed, a | 
He Dedicated it to the King, as a Proof of his Gra- 
titude for his Majeſty's Favour in making him an 

Academiſt. The Title of the Book is, as I may 

ſay, double to that of the Search after Truth, for 
the Aim of this latter is only to rectiſie or heal the 
Mind, but the other takes in the Body alſo. Vith 
good Logick, and good Phyſick, Men would ftand in 
need of nothing. 
| To give an Inſtance of the Method of leading 
the Mind thro' the Sciences, by riſing always from 
the more Siinple to the more Compound, and by 
combining together Truths, in proportion to their 
Birth or Production, Monſieur Tſcbirnbaus propoſes 
Jan univerſal Generation of Curves by Centres 
or Focus's, whereof the number increaſes always, 
and at the ſame time increaſes the Degree of which 
the Curve is. He pretends to draw from thence a 
general Method for the Tangents, in which he 
mightily glories, and a great many other Theo- 
rems and importent Problems; and upon this oc- 
caſion infinuates, that he does not believe himſelf 
miſtaken upon the Cauſtick of the quarter of a 
Circle. Monſieur de la Hire has ſince demonſtra- 
ted in his Treatiſe of the Epicyclcids, publiſhed in 

1694, that this Cauſtick was one of em, that in- 
deed it was of the Length determined by Monſieur 
$Tſchirnbaus, but could not be deſcribed in the man4 
ner he had propoſed : It is no ſtrange thing to make 
ja wrong Step in new Roads, and ſuch as we arg 
forced to open for our ſelves ; an Original Genius 
vhich is warm, bold and lively, miy perhaps bz 
not always as wary and circumſpect as it ought ta 
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ppeared at Amſterdam in 1697. 
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138 The Life of Monſiew Tscanrxt aus, 
be; in the Book of Monſieur Tſchirnbaus one 
_ perceives that Fire and Boldneſs which is pecu- 
lar to the Spirit of Invention. If the Author had 
not done a great deal, one might readily believe that 
he promiſes too much, and raiſes our Hopes too 
4 | 
. Precepts of Theory which he lays down 
are not ſo ſingular as certain Practical Inſtructions 
that he adds, or rather certain Cuſtoms, which he 
found very uſeful to him; we will t them 
here, becauſe nothing can better repreſent the De- 
tail of his private Life, with reſpect to his Studies, 
He made his Experiments in Summer, and in 
Winter putthem in Order, or drew his Conſequences 
from them, or laſtly, made great Enquiries in The- 
ory, finding that Seaſon the moſt proper for Medi- 
tation. About the End of Autumn” he applied 
himſelf to the Care of his Health, and made 2 
kind of a Review of his Bodily Strength, againſt 
hat Seaſon which he had devoted to the greateſt 
abours of the Mind. He read over the Compo- 
tions of the foregoing Winter, recalling the Idea 
hereof, and exciting in himſelf a deſire of continu- 
bs them ; and then he began to retrench his Sup- 
ler Meals, and even to diminiſh by little and little 
Ll . . . 
ꝛoſe of Dinner; inſtead of Supper he either read 
; 2Ncerning the Matters upon which he had a de- 
bh to treat, or elſe diſcourſed about em with 
me learned Friend. He went to Bed at Nine ofthe 
.lock, and was called up again at Two. Hekept 
unſelf for a while exactly in the ſame Situation 
l. which the Wakening found him ; this hinder'd 
\m from forgettinz what he dream'd of at that 
Citant ; and if, as it might happen naturally enough. 
; $ 
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The Life of Monſieur Tscuiixnaus. 139 
his Dream turned upon the Matter wherewith his 
Mind was full, he could more eaſily proceed upon it. 
He worked in the Silence and dead of the Night, 
went to ſleep again at Six a Clock, but only till 
Seven, and then reſum'd his Labours. He fays, 
that he never made greater Progreſs in the Sciences, 
nor never found himſelf more Vigorous or nimble, 
than when he obſerved all theſe Methods with the 
greateſt Regularity. One may find in it an exceſſive 
Care of managing and improving all poſſible Advan- 
ages; but all great Paſſions move with a kind of 
| Superſtition in relation to their Object. 

During the Night, he uſed to fee a great number 
of very active Sparks, that danced and played 
about in the Air; when he look'd at them ſteadily 
they diſappeared, but when he did not mind them, 
| they did not only continue as long as his Applicati- 

on to Buſineſs, but their Brightneſs and Vivacity 
ſeem'd to redouble. At laſt he came to ſee them 

in broad Day, after having acquired a certain De- 
gree of Facility in Meditating. He ſaw them upon 
a white Wall, or upon a piece of Paper that he 
placed near him. Theſe Sparks, only viſible to 
him, were at the ſame time both an Effect and a 
Repreſentation of the Spirits in his Brain under a 
violent Agitation. 

This Ardent Paſſion for Learning, gives us na- 
turally enough the Idea of a Man extreunly Co- 
vetous of Glory; for in ſhort, there are no great 
Works without great Motives, and the Men of 
Learning are the Ambitious Men of the Cabinet. 
However, Monſ. Tſchirnbans was not ſo, he did 
not aſpire by all his Vigils to that Immortality which 
affetts us ſo much, and belongs ſo little to ut; =_ 
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149 The Life of Manfieur Tscurnnuaus. 
he told fome of his' Friends, that even from the 
Age of 24 Years, he believed he had freed himſelf 
from the Love of Pleafures, Riches, and even of 
Glory too. Some Men have a right to bear Teſti- 
mony of themſelves; but he loved the Sciences 
with that pure and diſintereſted Love, which does 
fo much honour both to the Object that inſpires it, 


and to the Heart that feels it; the manner where- 
2 
e 


preſſes himſelf * ſome Places, upon 
in him by the Enjoyment 
of Truth, is ſo Lively and ſo N it 
would have been unpardonable in him to have ex- 
pected any other Reward. 
The Treatiſe, De Medicina Mentis & Corporis, 
does likewiſe contain his Principles upon Health; 
his attachment to Learning did not fo entirely ſe- 
queſter him from the World, but that he found I 
himſelf ſometimes obliged to live with other Men, 
and after their Manner, and conſequently to Eat 
and Drink too much. He er ſome 
Precautions to prevent the Evils of this kind of 
Life, than Medicines to cure it, unleſs you will ſay 
that Suetting, of which he had a 2 ' 
to which he had always recourſe, is at the fame 
time both a Prevention and a Remedy. As for the 
reſt, he looks upon every thing as Poiſon, that is 
not Food or Nouriſhment. He would have us at- 
tend to, and follow that fimple Taſt free from all 
Reflection, that carries us to certain kinds of Food, 
or a like diſguſt which diſwades us from it; theſe 
things being ſecret Warnings of Nature, if at leaſt 
you will allow that Nature takes ſo much Care of 
us, and that we may rely ſo much upon her. 
He ſays, that being under an Obligation of — 
muc 


RTF _ rde 88 


* 
4 
= 
e 
: 
: 


IDW —o> 
. WWW 


ies in the things he fed on. One ought to ſay for 
is Honour, that theſe kinds of Singularities in 
hich the Care of his Health engaged him, were 
not ſo great as thoſe occaſioned by his Love of 
Learning. 
After the Publication of his Work, being at home 
in Saxony, he began to think upon the Execution 
oſ a great Deſign which he had formed a long time. 
He was of opinion, that unleſs we can render Op- 
J ticks more perfect, our Progreſs in the Diſcoveries 
of Nature, would be confined in a manner within 
the fame Bounds, in which it now is; and that in 
order to know more of Nature, we muſt fee her 
better. Beſides, he who had been the Inventor of 
the Cauſticks, foreſaw the larger and better Convex 
Glaſſes expoſed to the Sun, would be a kind of new 
{ Furnaces, and conſequently produce a new Chymi- 
ſtry. But in all Saxony there were no Glaſs- 
Houſes fit to put in Practice theſe his great Pro- 
ects. He obtained therefore, of the Elector his Ma- 
ſter, the Privilege of ſetting up one, as they ſoon 
perceived how Advantagious it would be to the 
Country, he eſtabliſhed three of them. From 
$ thence proceeded Novelties both in Dioptricks and 
Phyficks almoſt miraculous. We have given an ac- 
count of them upon the Word of Monſ. Lſebirnhaus, 
in our Hiſtory of the Year 1699 and 1700; ſome 


of them were of ſuch a nature as hardly to obtain 
K 2 Belief, 


42 De Lifeof Monſtedr T's cur uus. 
Belief; for in perfecting the Dioprricks, they turned 
them upſide down : However, the Burning-Glaſs 
which the Duke of Orleans purchaſed of this Gen- 
tleman, is at leaſt an irreproachable Evidence of a 
great part of what he had advanced. 

This Burning-Glaſs is convex on both ſides, and 
is a part of two Spheres, the Radius of each 
of which is twelve Foot. Its Diameter is of 
three Rhine-land Feet, and it weighs 160 Pounds, 
which is an enormous ſize, with reſpect to the 
greateſt Convex-Glafſes that have ever yet been 
made. The Sides or Edges of it are as compleatly 
wrought as the Middle, and that which clearly 
proves it, is, that its Focus is exactly round. This 
Glaſs puzzles the moſt skilful People, whether it 
was wrought in Baſons, like the ordinary Glaſſes 
of that kind, or whether it was caſt in a Mould 2 
We may eaſily be divided upon the Queſtion, for 
there are great Difficulties in each manner ; and 
nothing is a more noble Panegyrick upon Monſieur 
Tſchirnhans's Skill in the Mechanicks than this. He 
affirms, but perhaps he had no mind to reveal his 
Secret, that he had cut it in Baſons, and that the 
Mafs of that Matter out of which he had taken it 
weigh'd ſeven hundred Pounds, which would be 
yet another Miracle in the Glaſs Trade. He had 
made another that was four Foot in Diameter, but 
it was fpoiled by ſome Accident. He prefented a 
Glaſs of this kind to the Emperor, who to acknow- 
ledge his Gift, and yet more his Merit, would 
have beſtow'd on him the Title and Prerogatives of 
a Free Baron; but he declined them with all the 
Reſpe& that ought to attend ſuch a Refuſal ; and 
of all the Favours offer'd him, he only accepted 

the 


The Life of Monſieur Tscurxxuaus. 143 
the Picture of his [Imperial Majeſty, with a Chain 
of Gold. To render this Account the more credi- 
ble, it may not be ainifs to ſupport it with a pa- 
rallel Story. The Elector of Saxony offer'd to 
make him a Counſellor of State, but he refuſed 
that Honour likewiſe. One may ſuſpect that a Man 
who does not ſeek after Preferments has a mind ei- 
ther to ſpare himſelf a great deal of Pains, or the 
Shame of not ſucceeding ; but the moſt ingenious 
Malice has nothing to fay againſt him, who flies 
from Honours that come and offer themſelves of 
their own accord to him. 

He return'd to Paris the fourth time in the Year 
1701, and attended the Academy pretty diligently: 
He there diſcloſed ſeveral Methods, which he had 
invented for the moſt ſublime Geometry, but he 
did not demonſtrate them ; contenting himſelf to 
have excited a certain uneaſie Curioſity, and per- 
haps alſo Doubts, which would have been honour- 
able to his Diſcoveries, in caſe tiiey could have 
been well made out. In our Hiſtory of 1701, we 
have given a Liſt of his Proportions. He pretended 
he could proceed without the Method of the Inſi- 
nitely Littles, and gave the Academy, upon the 
Radii of the Cycloids, a Sketch of what he ſubſti- 
tuted to it. Nothing can better prove the great 
Uſefulneſs of the Infinitely Littles, than when Peo- 
ple pretend not to ſtand in need of em upon cer- 
tain Occaſions. In general Monfieur Tſchirnhars 
would render Geometry more eaſie, by perſwading 
himſelf that the true Methods are eaſie, that the 
moſt ingenious are not true, as ſoon as they become 
too complicate ; and that Nature does every thing 
in the moſt ſimple manner: All this is true; but 
K 3 the 
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the Queſtion is how to determine the Degree of 
Simplicity; the Learned think they have now at- 
tained to it. 

During his ſtay at Paris Monſ. Tſchirnbaus com- 
municated to Monſ. Homberg a Secret of his own 
Invention, and as furprifing as that of cutting his 
Great Glaſles; it was to make Earthen Ware exact- 
ly like that of China, and which would conſequent- 
ly fave a vaſt dealof to Eurcpe, It has been 
thought hitherto, that that kind of Earthen Ware 
was a particular Favour beſtow'd by Nature upon 
the Chineſes ; and that the Stuff of which it was 
compoſed, was only to be found in their own 
But it is no ſuch thing; for it is a mix- 
ture of certain Earths, which are commonly found 
every where beſides, but which require ſome Skill 
to put together. A firſt Inventer does uſually fall 
upon his Secret by chance, and without ſeeking it; 
but a ſecond who ſeeks for what a firſt has found, 
rarely diſcovers it but by the Strength of Reaſon. 
Monſieur Tſchirnhays gave Monſ. Homberg his Por- 
celain, or counterfeit China Ware, for ſome other 
Secrets in Chymiſtry which he received from him, 
and made him promiſe that whilſt he lived he would 
make no uſe of it. 

After he was returned home he found himſelf 
continually ſurrounded with domeſtick Troubles, 
and his Life was one whole Sequel of Misfortunes. 
As the Health of the Soul depends upon that of the 
Mind, on which he had fo much meditated, and as 
a Man of Philoſophy is afflicted with fewer Eyvils, 
or at leaſt with leſs painful Evils than another, he 
ſupported his with Conftancy, and ſhew'd that 
which is ſeldom ſeen upon the like occaſions, the 


— 
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Uſe of his Theory, and the Application of his Pre- 
cepts. His Humour was not changed, nor ſo much 
as his Studies 1 He ſubmitted himſelf 
to that Providence which it is in vain to reſiſt, and 
infinitely more advantageous to ſubmit one ſelf to. 
At laſt, after having ſpent five Years in combating 
and conquering his Troubles, he fell lick, perhaps 
becauſe one cannot conquer them fo long together 
without being much weaken'd in ones turn. He 
was not afraid of the Fever, Pibifick, Dropſie or 
Gaut, becauſe he made ſure he had Medicines for 
them all, but he very much apprehended the Scone, 
being not ſo ſure, either of preventing or curing it 
eaſily. He had however found out a Preparation of 
Whey, which he thought very good, and which 
he has publiſhed in an Edition of his Book in High- 
Dutch, But that did not hinder him from being 
attacked in the Month of September 1678. with 
terrible Fits of the Gravel, followed with a Sup- 
preſſion of Urine. The Phyſicians who did not 
find him tractable enough becauſe he underſtood 
ſo much of their Trade himſelf, left him quickly; 
whereupon he preſcribed to himſelf as he thought 
fit, and never loſt either his Conſtancy, Reſigna- 
tion to Providence, or Uſe of his Reaſon to his 
Death, which happen'd upon the 11th of Ofober 
following: His laſt Words were, Triumph, Victory. 
Probably he looked upon himſelf as Conqueror 
over the Evils of Humane Life. 

He deſigned the following Winter to have made 
great Additions to his Book. He had devoted a 
Conſiderable part of his Patrimony to his pleaſure, 
that is to Learning. He propoſes in his Work, 
The Plan of a — compoſed of Men of Sub- 
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ſtance, and Lovers of the Sciences, who were to 
furniſh other learned Men of leſſer Fortunes, with 
whatſoever ſhould be neceſſary to ſupport them in 
their Studies ;, and it is eaſie to fee with what 
Pleaſure he would have born his Share in that 
Community; indeed he bore it without them, 
making it his Buſineſs to ſeek out Men that were 
Ingenious in the uſeful Sciences or Arts : He 
fetched them out of thoſe obſcure Corners, in 
which they are ordinwily hid, and became at the 
fame time their Companion, Director and Benc- 
factor: He has often taken upon himſelf both 
the Care and Charge of printing other Mens Books, 
from which he expected the Publick might reap 
any Advantage; a the reſt, Monſ. Lemer;'s 
Courſe of Chymiſtty, which he had cauſed to be 
Tranſlated into Higb- Dutch, and that even with- 
out attributing to himſelf in the reſpective Pre. 
faces, the Honour fo juſtly due to him, and which 
another would not have lighted in leſs important 
Occaſions, unleſs you will ſay that Vanity does 
not render em all equally Important; he was no 
leſs averſe to Oſtentation: He did good to his 
Enemies with Zeal, and without their Knowledge, 
which perhaps Chriſtianity does hardly requirc : 
He was not a Philoſopher on account of his rare 
Learning, and a common Man by his Paſſions and 
Weakneſſes; true Philoſophy had penetrated even 
to bis Heart, and had there eſtabliſhed that Plea- 
fing Tranquility, which is the greateſt, bus lea; 
fought after of all Goods. 
His Place of Foreign Afſuciate was filled by 
Dr. Sloane, Secretary of ihe Royal Society i* 
England. 5 


The LIFE of Monſieur Pouranrt. 
N Rancis Poupart was born in the Country 


4. 7 of Manſe, his Father was an honeſt Ci- 
WW N tizen, allied to the beſt Families in the 
Town, but had no Employment, and a 
large Stock of Children; he took great Care of 
their Education, ſo that one of em, whom he bred 
up to the Sea, raiſed himſelf by his own Merit, to 
the Command of a Man of War. 

Our Monſieur Porwpar: perform'd his Studies 
with the Fathers of the Oratory of the Manſe : 
The Scholaftick Philoſophy ſerved only to teach 
him that Men might Phiioſophiſe, and inſpired 
him with the Deſire of it. He quickly fell upon 
the Works of Deſcartes, which gave him a noble 
Idea of Nature, and alſo a mighty Paſſion to Study 
it. He ſpent ſome Years at Home in this only 
Employment, being uncertain to what Profeſſion 
he ſhould turn himſelf; at laſt he declared for 
Phyſick. But wanting both Spiritual, as I may 
call it, and Temporal Aſſiſtance too in the Manſe, 
he came up to Paris, where it is much more eaſie to 
be ſupplied with both Kinds. He took upon him 
the Education of a Gentleman's Child for his Sub- 
ſiſtance; but perceiving quickly that the Cares of 
ſuch an Employment took up all his Time, he 
abandoned it, chuſing rather to Study than Live ; 
that is to ſay, to the end he might be entirely to 
himſelf and his Books, he reduced himſelf to a 
very ftreight and inconvenient manner of * 

| e 
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We are not aſhamed to confeſs openly the mean 
Condition of our Brethren, nor to expoſe to the 
Eye of the Publick, the Bag and Staff of a Dio- 
genes, tho we live in an Age in which ſuch ſort 
of | are leſs _ Se and in 
which certain will not be ui Kings 
in their Tubs. FP — 
Monf. Poupart applied 


himſelf with great In- 
duſtry to the Study of the Phyſicks, and parti- 
cularly to Natural Hiſtory ; after al, is 
perhaps the only Phyficks within our reach. A 
fingular Taſt carried him to the Study of the In- 
feds, a kind of Animals fo different from all the 
reſt, and fo different among themſelves too, that 
they make ws bend in general the infinite 
Diverſity of the Models upon which Nature may 
baue formed other Animals for an Infinity of other 
Habitations. He had both the Patience oftentimes 
— 2 painful, to obſerve them during all the 
11 and the Art of Diſcovering their 
hidden Life, and the Skill of making, whenever 
it was poſſible, the nice Anatomy of theſe little 

Bodies. He carried his Obſervations to the Mcet- 
* ings at the late Abbot Bourdelot's, where he was 
one of the principal Actors, they were printed in 
on Journal des Scavans; witneſs his Diſſertation 
the Leach, which was very well received 
by the Naturaliſts ; for it made known to them a 
Creature, which all the World fancied they un- 
der ſtood before. 

To accompliſh himſelf in Anatomy, he was de- 
ſirous to be employed in the Surgery of the Ho- 
ſpital cal led Hotel Dieu, and offered himſelf to 
be examined to that purpoſe ; they 3 

m 
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him upon the moſt difficult Subjects, and by the 
Anſwers d _— = 3 he was very 
expert in rt urgery; ſo that admit- 
ted him with Applauſe, But they born exceed- 
ingly ſurpriſed when he confeſſed to them that 
he knew no more of Surgery than only to let 
Blood, and that all the reſt was pure jon. 
They did not repent however of having received 
him, they judged him very Capable of gaining 
readily and perfectly the Practice of that Art which 
they were not able to Diſcover his Want of; and 
they inſtructed him with the ſame Pleaſure as 
Maſters do their brighteſt Scholars. He ſpent three 
Years in theſe Employments, after which he ap- 
plied himfelf wholly to Phyſick; and as he did 
not ſeek to ſtreighten the Extent of it, he took in 
all that had relation to it, as Botany and Chy- 
miſtry. He took his Doctor's Degree in the Uni- 
verſity of Rheims. 
His thirſt after Knowledge could not be con- 
fined within the Bounds of his Profeſſion, as vaſt 
as they were, It was no extraordinary thing that 
the Philoſophy of Deſcartes ſhould engage him in 
a competent Knowledge of ; but one 
can hardly believe that it ſhould have carried him 
as far as the Study of Architecture. Monf. de Iz 
Hire, who profeſſes that Art, has obſerved him to 
be very Conſtant at his Lectures, and knowing 
him no otherwiſe, believed that he might bea Man 
that had ſome thoughts of applying himſelf to 
Building; nor did he ſo much as gueſs from the 
outward Appearances that thoſe Functions to which 
he might aſpire were very Sublime ; but he was 
very much ſurpriſed, when at the reviving of the 
ö "ic 
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Academy in 1599, all the Academiſts that had no 
Pupils having choſen their reſpective ones, he 
found Monſ. Poupart appearing at the Meetings, 


as Pupil of Monſ. Mery and Anatomiſt. The So- 


eiety being then filled with a great Number of 
new Members, who either had no Works ready 
to be produced at the Meetings, or elfe had not 
Courage enough to produce em before ſuch re- 
doubted Judges, Monſ. Poupart was the firſt of 
them all, who found himſelf in a Condition to 
ſpeak, and was Maſter of a noble Aſſurance to do 
it. He read a Diſcourſe about Hermapbrodite In- 
ſets, which was a happy Omen of the Capacity 
of thoſe among the New ones, that were not yet 
known to the greateſt Number of the Academiſts. 
We have ſeen ſince among theſe Volumes which 
the Academy has publiſhed every Year, his Hi- 
{tory of the Formica-lep, that of the Formica-pulex, 
his Obſervation upon the Fiſh Muſcles, and ſeveral 
others leſs Important, or perhaps only leſs ſhorr. 
He fell Sick in O&zber 1709, and died in a few 
Days. He is thought to be the Author of a Book 


entitled, The Compleat Surgery; which is only a | 


proper Collection of ſeveral other Tracts. If it 
be ſo, we ought to excuſe him for the Neceflity 
he lay under of doing it, and at the ſame time ap- 
plaud him for not Glorying in ſuch a Collection, 


of which he had a great number of Examples 
that might have tempted him, 


The 
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6 N Obn Mathew de Chazelles was born at 
& J Hong the 24 July 1657. His Father 
Nen was a ſubſtantial Merchant : He per- 

formed all his Studies in the great Col- 
lege of the Jeſuits in that City, after which he 
came to Paris in 1675, the Paſſion he had of be- 
ing acquainted with Men of Merit carried him to 
| the late Monſ. du Hamel, Secretary of the Aca- 
demy, who on his part, did very much encourage 
all young Perſons of whom he could conceive 
any hopes. And he obſerved in him a great diſ- 
polition towards Aſtronomy; for the Young Man 
was already a Geometrician; He preſented him to 
Monſ. Caſſini, who took him along with him to 
the Obſervatory ; a School in which Hipparchus 
and Ptolomy themſelves would not have ſcorned to 
have been Learners. 

Theory and Practice always fo different, are 
perhaps more ſo in the Buſineſs of Aſtronomy. than 
of any other Art whatever, and the moſt Skilful 
Aſtronomer, who is only fo in Books, when he 
comes to handle a Teleſcope, would be ſurprized 
to find that he had hitherto hardly ſeen any 
thing ; Obſervations are a very fine and exceeding 
nice Work: Monſ. de Chazeles ſtudied this Art 
throughly, and at the fame time made himſelf 
Maſter of all that vaſt Science of which it is the 
Foundation. He wrought under Monſ. Cain, 
upon that great Geographical Map in 2 a 
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Planiſpbere, which is upon the Pavement of the 
Weſtern Tower of the , and is Twenty 
ſeven Foot in Diameter. It was formed upon the 
Obſervations which the Academy had already 
made by the King's Order in different Parts of 
the World ; and that which is moſt remarkable is, 
that it is in ſome manner Prophetical. It con- 
tained fome very important and anticipated Cor- 
rections upon certain Conjectures of Monſ. Caf/mi, 
which have been ſince verified by inconteſtable 
Obſervations. 

In 1683, the Academy continued towards the 
North and towards the South the great Work of 
the Meridian begun in 1670. and Monſ. Caſſini, 
whoſe Province the South was, affociated Mon- 
ſieur de Chagelles to himſelf in that Undertaking. 
They extended the Line .as far as the Country of 
Bourges. 

After having heard Monſ. Caſſini's Leſſons at 
the Obſervatory during the Space of five Years, 
Monſ. de Chazelles could not but be himſelf a 
great Maſter. The great Duke de Mortemar took 
him to teach him the Mathematicks, and carried 
him into the Country of Gennes in 1684, and 
procured him the following Year a new Employ- 
ment of Profeſſor of Hydrography for the Gallies 
at Marſeilles; for there had been a long time 
ſince, an old one filled by one of the Fathers Je- 
ſuits, to whom it was neceſſary to give a Coad- 
jutor, the Marine Affairs of France having been 
conſiderably increaſed. 

Theſe Schools are kinds of little States, and 
hard enough to be managed. All the Subject 
which compoſe them are in the Strength of = 

pyouth; 


a—_ A «= IR O99 


The Life of Monſieur deCnazeitns. 153 
youth; Impetuous, Indocile, vehemently fond of 
Enemies almoſt irreconcileably to 
all Application, and that which is worlt of all, 
* Military Men; but their Maſter has 
no Military Power over em. Nevertheleſs Mon- 
fieur de Chazellzs had the Reputation of being 
always reſpected, and even loved by theſe his re- 
doubtable Subjects. 
Fe had that ſteady and couragious ſweetneſs of 
Temper, which knows how to win Hearts with 
nity. The Succeſs he had here, encouraged 
him to undertake another new School of young 
Pilots, deſtined to Serve in the Gallies : From this 
School has proceeded, and does ſtill proceed daily, 
2 great Number of good Seamen. 
{ During the Summer of the Year 1686, the 
Gallies made four little Campaigns, or rather four 
little Tours, in which they only propoſed to per- 
form their Exerciſes. Monf. de Chazelles went 
with them each time, and kept his Schools upon 
the Sea. He ſhewed the Officers the Practical part 
of what they had only learnt before in Theory. 
He made like wiſe ſeveral Geometrical and Aſtro- 
nomical Obſervations, by which he was enabled to 
Publiſh afterwards a New Chart of the Coaſt of 
Provence. 
We take no notice of two Campaigns, tho* more 
long and more conſiderable, which he made in 
1687, and 1688. both of them produced a great 
number of Plans, and Draughts, either of Porte and 
Roads where he landed, or of Places that he = 
an: opportunity of ſeeing. It is well known, that 
fach Draughts are not ſimple Curioſities, and 
that being depoſited in the Hands of — of 
1 tate, 
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State, they become in certain Seaſons, Subjects of 
the moſt important Deliberations, which are re- 
oulated by them with fo much the greater Certain. 
ty, as they have been perfotmed by a. good hand. 


It is long ſince, that Experience, the ſupream 


Miſtreſs of all the Arts, has made a Diviſion be- 
rween the two Kinds of the great Veſſels belonging 
to the Seas, and all the People of Europe have ap- 
proved of it; to the Ocean it has allotted the Fi- 
gates, tothe Mediteranean the Gallies, Thee lat- 
ter draw too little Water to withſtand the mighty 
Waves of the Ocean. But the former alſo have 
that eſſential Deſect, that they are uſeleſs without 
the Winds; they are great Bodies, entirely depend- 
ing on that foreign and unconſtant Soul, by which 
they are fometimes quite forſaken. At the begin- 
ning of the laſt War, ſome of the Sea Officers, 
and Monſ. de ChazeZes with them, were of opinion 
that we might make uſe of the Gallies upon the 
Ocean, that"they might be there uſed to tuw the 
Frigates, when the Wind either failed, or was 
againſt them; ina word, that they would render 
them independant of the Winds, and conſequently 
much more uſeful than thoſe of the Enemy : They 
might hkewife ſecure and defend our Weſtern 
Coaſts. Theſe fort of bold Notions, provided they 
be contained within certun Bounds, proceed from a 
Courage of the Soul, uncommon, even among thoſe 
who have a brave Heart. Without fuch boldnefs, 
a falſe Notion of Impoſſibility would mix it ſelf al- 
moſt with every thing. As Monſieur de Chazeles 
had a great ſhare in the Project, he was ſent into 
the Weſt in July 1689, to view the Coaſt with re- 
ſve to tlie Navigation of the Gallies; finally 0 | 
th: 
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the Year 1690, fiſteen new built Gallies failed 
from Rocbefort almoſt wholly upon his Word, and 
afforded a new Spectacle to the Ocean. They went 
as far as Torbay in England, and were made uſe of 
in the Landing at Tinmouth ; Monſ. de Chazeles 
did there perform the Office of Engineer, very dif- 
ferent from that of Profeſſor of Hydrography, 
tho* he was not deſtined to the War, and tho? it 
be not natural for a Soldier to be bred up in the 
Obſervatory ; he ſhewed upon this and ſeveral 
other the like occaſions, all the Intrepidity which 
the profeſſion of Arms requires. The General Of- 
ficers under whom he ſerved, have atteſted, that 
when they ſent him to view any of the Enemies 
Poſts, they could entirely rely upon the Report he 
made them. It happens but too often, that thoſe 
who are charged with theſe forts of Commiſſions, 
do not all of em either carry with them, or keep 
a very exact view of things. Monſ. de Chazelles 
was only originally a Man of Letters, but the Sci- 
ences themſelves had made him a Military Mn ; 
that which raiſes the Mind ought always to exalt 
the Soul too. 

The Gallies after their Expedition returned to 
the Mouth of the Seine, into the Baſons of Havre 
de Grace and Honfleur, but they could not Winter 
| there, becauſe it was neceſſary to drain thoſe Ba- 
| fons from time to time, to avoid the Corruption of 
the Waters. Monſieur de Chagelles propoſed to carry 
the Gallies up as high as Raten, all the Pilots found 
unſurmountable Difficulties in doing it, he alone 
maintained his Proje&, and he had acquired to him- 
ſelf great Truſt and Confidence, they believed him, 
and the Gallies went up wy luckily. A great Ca- 


pacity 
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pacity and Underſtanding do not alone ſuffice to 
render a Man bold enough to take upon himſelf 
any conſiderable Event; there muſt likewiſe con- 
cur a hvely Zeal, to ſupport him under the Inju- 
= + Mankind, always diſpoſed to he rt 
pprobation from every great De that is 
not attended with Succeſs. 228 
Thus the Gallies winter'd at Rowen, and it 
was the Buſineſs of him that brought them thither, 
to preſerve them from all ſuch Accidents wherewith 
they might be threatned, in this their new and 
ſtrange Habitation. He therefore projected a new 
kind of Moorings, and alittle row of Stakes, which 
ſecured them from the Froſts that they were to ex- 
peR, and this he did at a ſmall Charge, wheres 
any other Method would have been very Expenſive. 
11ſt he was at RozF, he digeſted the Obſer- 
vations he had been making upon the Weſtem 
Coaſts, and compoſed out of them eight particular 
Charts, accompanied with a Portulan, that is to fay, 
an ample Deſcription of each Port, or the manner of 
coming into it, of the kind of Anchorage, of the 
Tides, of the Dangers, of the Diſcoveries, O. 
Thefe Sorts of Works, when they are in their ut- 
moſt Perfection, are of very great Value, becautz 
the Practical Sciences are the leaſt advanced ef 


any. 

Two or three great Genius's may ſuffice to carry 
Theories very far in a ſhort time; but Practice 
proceeds much more ſlowly, becauſe it depends 
upon a great number of Hands, the greateſt part ot 
which are the leaſt able. The new Charts of Mon. 
de Chazelles were publiſhed inthe French Neptune, 

in 
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in 1692, that ſame Year he made the Campaign of 
Oneille, and ſerved as Engineer at the Landing 

there. 
In 1693. Monſ. de Pontchartrain, then Secretary 
of State for the Sea Affairs, and now Chancellor of 
France, having reſolved upon publiſhing a Second 
Volume of the French Neptune,which was to include 
the Mediterranean Sea; Monſ. de Chazeles propo- 
ſed to go and ſettle, by Aſtronomical Obſervations, 
the exact Poſition of the Principal Points of the Le- 
vent, and required but a Year for his whole Voyage. 
It would have been hard to have refuſed him a 
Favour for which he had ſo few Competitors ; he 
parted, and ran thro* Greece, Egypt and Turkey, 
with the Quadrant and Teleſcope in his Hands. 
It is true, that this is only a continual Repetition of 
the ſame Operations, without acquiring new Lights; 
whereas the Learned Man that keeps in his Study, 
daily gets new ones with Extafies and Tranſports 
of Pleaſure ; but the more ſuch Pleaſure ſooths us, 
the more noble it is to Sacrifice it to the Service of 
the Publick, which is more benefited by ſome Facts 
well aſcertained, than by many ſhining Speculations. 
This Voyage of Monſ. de Chazelles, afforded an 
important and long expected Diſcovery in Aſtrono- 
my. It is neceſſary for the Perfection of this Science, 
that the Aſtronomers of all Ages ſhould tranſmit 
their Obſervations down to Poſterity, and give one 
another their helping hand ; but to be able to make a 
night Uſe of the Labours of the Ancients, we muſt 
calculate for the Place where we are, what they 
calculated for their reſpe&ive Places; and conſe- 
quently know exa&ly the Longitude and Latitude 
of thoſe Places. We muſt * too much depend _ 
2 me 
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the Ancients themſelves for it, becauſe we obſcrye 
at preſent with ſuch Inſtruments, - and fo much Ex. 
actneſs, as they were incapable of, and which ren- 
der all other Methods a little ſuſpicious. The 
Aſtronomers, whoſe Obſervations it was molt ne- 
ceſſary to compare with ours, were Hypparc hu 
Ptclomy and Tycho-Brabe; the two firſt were of 
Alexandria in Egypt, and they made that City the 
Capital of Aſtronomy. Ticho was in the Iſle of 
Huene, ſcituate in the Baltick-Sea, where he built 
that famous Obſervatory, which he called Urani- 
burg. The Academy, at the very Birth of it al. 
moſt, had formed the noble Deſign of ſendin; 
Aſtronomers to Alexandria and Uraniburg, to cany 
on the Thread of the Work of thoſe great Men that 
had begun it there. But the Difficulties that wer 
like to attend the Voyage of Alexandria, made then 
confine themſelves to that of Uraniburg, which 
Monſ. Picard was contented to undertake in 1671. 
He there drew the Meridian of the Place, and un 

very much ſurpriſed to find it differ 13 min. fron 

that laid down by Tycho, and which he could no 

have eſtabliſhed careleſly, becauſe it was neceſſar 
to fix a Term or Point, to which all his Obſervat- 
ons might be referr'd ; this would make one be 
lieve that the Meridians vary'd, that is to fa, 
that the Earth does not always turn upon the fam: 
Poles; for if another Point becomes a Pole, all tir 


muſt neceſſarily have changed their Poſition. M. 
ſee therefore of how great Importance it is to ti 
Aſtronomers, to make themſelves certain eirher 0 


the Variation, or of the Invariability of the Pole 


of the Earth, and of the Meridians. Y 
ol! 


Meridians that ought to paſs through that new Point, 
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Monſieur de Chazelles being in Egypt, meaſured 
the Pyramids, and found that the four Sides of the 
biggeſt, were exactly oppoſed to the four Regions 
of the World. Now as this ſo exact Oppoſition 
ought, according to all poſſible Appearances, to 
have been affected by thoſe who raiſed this great 
Maſs of Stones above 3000 Years ago; it follows, 
that during ſuch a long ſpace of time, nothing in the 
Heavens had varied in this reſpect, or which is 
the ſame thing, in the Poles of the Earth, or in the 
Meridians. Can one imagine that Tycho, fo able 
and ſo nice an Obſerver, did draw his Meridian 
wrong, and that the Ancient Zgyptians, fo dull in 
theſe Matters at leaſt, drew theirs right? The 
Invariability of the Meridians has been yet further 
confirmed, by that which Monſ. Caſſini drew in 
15 Lear 1655, in the Church of St. Petronia at Bo- 

na. 
Monſieur de Chazeles brought back likewiſe 
from his Voyage into the Levant, all that the Aca- 
demy defired to know concerning the Poſition of 
Alexandria. Wherefore Monf. de Pontchartrain 
thought there was due to him a Place in that So- 
ciety, to which his Labours had been fo uſeful. 
He was accordingly admitted in 1695, and then re- 
turned to Marſeilles to reſume his former Fun- 
ctions. | 

Allthe reſt of his Life was little more than a 
perpetual Repetition of what we have hitherto 
ſeen ; Campaigns by Sea almoſt every Year, either 
in War or Peace, ſome of em only conſiderable 
(as that of the Year 1697, in which Barcelona was 
ſurrender'd) from the Poſitions he took of all thc 
Places he ſaw, from the Draughts he made, from thc 
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Functions of Engineer which he often performed, 
and with Honour too, and at laſt, from a peace- 
ful Return to his School at Marſciles, He ta not 
deſpiſe this latter, becaufe he had been employed 
upon more ſhining Occafions, nor would heever think 
of leaving it. e greateſt Souls are ſuch as adapt 
themſelves beſt tothe preſent Situation, and exbauſt 
themſelves leaſt in remote and future Schemes. 

In the Year 1700, when Monſ. Caſſini, by the 
Kings order, went to continue towards the South, 
the Meridian forſaken, in 1683, Monſ. de Chazzlles 
was appointed to go along with him, but did not 
overtake him till he came to Rhodes, and there 
Monf. de Chazelles applyed himſelf fo earneſtly 
to that Work during the worſt Seaſon of the Year, 
_ Health began to be conſiderably impaired 

it . 

” The Line having been carried as far as the 
Frontiers of Spain, he returned to Paris in 1701, 
where he was Sick or Languiſhing above a Year. 
It was then he communicated to the Academy the 
vaſt Deſign he had projected of a general Portnlan 
for the Mediterranean. One may conclude, thatin 
the Geographical and Hydrographical Maps of the 
three Quarters of the Globe, there is as vet but an 
imperfect Sketch taken of the Earth; and that even 
in Europe it ſelf, the other Quarter, it is far from 
being quite finiſhed, or very near it, tho' there has 
been a great deal of Pains taken in it. 
Notwithſtanding a great many diſtracting Cares, 
and his Infirmities too, the greateſt of all Cares. 
Monſ. de Chazelles would not loſe fight of ls 
Gallies wandering in the Ocean. Being at Paris in 
120, he propoſed that they ſhould lie dry in on 

oY ho 
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the Havens where there was Tide enough to 
them in, by that means he trebled the — 
Occaſions in which they might be employed. They 

tried his Project at Ambleteuſe upon two Gallies, 

which they tan aſhore, and it bore it fifteen Days 

without any Inconvenience. On the contrary, it 

afforded a very great Convenience of cleaning them, 

One muſt be bold in all Projefts, but the Difficul- 

ty is to be bold with Diſcretion, which is next to 
reconciling Contradictions. 

The Nine laſt Years of the Life of Monſieur de 
Chazelles, tho? as laborious as all the reſt, were 
almoſt always languiſhing, and his Health 
continu ally impairing. At laſt he was fiezed with 
a Malignant Fever, which he lighted at the begin- 
ning, either from the habitude of Suffering, or 
from the little opinion he had of Phyſick, to which 
he prefer'd the ſtrength and help of Nature. Finally, 
he died the 16:5 of January 1710, in the Arms of 
Father Laval a Jeſuit, his Collegue in Hydrogra- 
phy, and his intimate Friend. When two Men 
are Friends in Poſts that naturally makes them Ri- 
vals ; one need not require any other Proofs of Equi- 
ty, Sincerity, or even of Generaſity. To theſe good 
Qualities, and all the reſt which we have already 
repreſented, Monf. de Chazeles always joyned 
a great flock of Religion, which only ſecures and 
ſtrengthens all other Virtues, 

His place of Aſſociate Academiſt was filled by 
Monfieur Ozanam. 
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F Ominicus Gughelmini was born in Bologna, 
8 D of a good Family, 27th September 1655. 
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He Studied the Mathematicks under 
A Monf. Geminiano Montanari a Modeneſe, 
and Phyſick under the Tlluſtrious Malpighi. He 
embraced theſe two Sorts of Studies at the ſune 
time, and with the ſame Facility, asa Man born 
with happy Diſpoſitious would have applied him- 
ſelf to one only, and was. as much beloved by both 
his Maſters, as if each alone had had the Honour 
of his Education. 
In 1676, there appeared in moſt parts of Ita) 
a Meteor as luminous as the Moon at full; Monſ. 
Montanari compoſed a little Treatiſe about it, en- 
titled, Fiamma volante, wherein, by the Obſerva- 
tions he had received from ſeveral Parts, he enqui- 
red Geometrically what was the Line of Motion of 
the ſaid Meteor, its Diſtance from the Earth, and 
its Bigneſs. According to his Computation, its 
diſtance was fifteen middling French Leagues, which 
is an extraordinary Heighth for this kind of Fires. 
Monſ. Cavina, who had obſerved the ſaid Pheno- 
menon at Faenga, made a very different Calculz- 
tion of it; the Heighth where he placed it, for in- 
ſtance, was treble to that of Monſ. Montanari, and 
beſides this latter in his Book, having lighted the 
Obſervations of Faenga, not by rejecting them with 
Contempt, but in faying, that he was very forrr 


to find them ſo different from all the reſt, and th:t 
probably 
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probably the Miſtake proceeded from thoſe that had 
communicated them, and to whom there had been 
too much Credit given; this Complaifant manner 
did not hinder Monſ. Cavina from returning a ſharp 
Anſwer to Monfieur Montanari, who ſeeing that 
their Diſpute was like to degenerate into Reflections 
and Injuries, had bravery enough to declare pub- 
lickly, that he renounced it. Monſ. Guglielmini, 
who was then but 21 Years old, and as zea- 
lous a Diſciple of Montanari as the late Monſ. Vi- 
viani was of the famous Galileo, (for theſe fort of 
Attachments ſeemed to be ſtrongeſt in [caly) deſi- 
red his Maſters leave to anſwer for him; Mon. 
Montanari refuſed him, leaſt his Adverſiry ſhould 
think that the Maſter was concealed under the 
Scholar's Name; Monfieur Guglielmini however 
nn at laſt, and got leave to maintain ſome 

ublick Thefis, where Monſ. Montanari ſhould 
not be preſent, and where Monf. Cavina, whoſe 
Opinion was attacked, ſhould be invited, and ſtaid 
for during a certain time ; he came not, but treat- 
ed the Challenge as a Duel would be 'treated in 
France, and he was in the right of it, it ſeems, 
for Monſ. Guglielmini, tho' he declares that he was 
not yet got through the Conick Sæctious, overthrew 
his Enemy in the Science of Geometry; there were 
a good many Writings paſſed between them, and 
ſome of 'em much larger thin the Cafe in reality 
required; two or three Pages might bave fuf- 
ficed to unfold the Truth, but Allens Paſſions ſwell 
them into great Bodies. | 

Monfieur Guglielmini took his Degree of Doctor 
of Phyſick in the Univerfity of Bologna in 1678, 
but in the midſt of that Application and 3 

whic 
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which ſuch a laborious Profeſſion requires, a new 
Phenomenon that appeared in the Heavens called 
him away again for a while to the Mathematicks. It 
was the Comet of 1680, and 1681, which, by I 
know not what particular Fate, put the learned World 
ina Fermentthanany other haJ done. The 
Sentiments of thoſe wha maintain that Comets are 
Eternal Bodies as well as Planets, had been at- 
tacked by Monſ. Montanari upon this Ground, that 
this laſt Comet which diſappeared at the end of 
February, 1681, was not then ſo very remote 
from the Earth, as to difappear on account of its 
diſtance only, and conſequently that there muſt 
have happened ſome natural Diſſolution ; this reaſon, 
which did not carry the Force of Demonſtration 
with it, appeared ſo however in ſome ſort to 
Monſ. Guglielmini, becauſe it came from a Maſter 
that was ſo dear to him, and it put him upon look- 
ing out for an Hypotheſis, to explain the Genera- 
tion of Comets. He fancied one that was ſingular 
enough, upon which he formed a Work, entitled, 
De Cometarum natura & ortn, Epiſtolica Diſſerta- 
tio Bononie, 1631. He allows very great Yortexes 
to the Planets, fo that thoſe, for inſtance, of Ju- 
piter and Saturn, whoſe Centres are diſtant 155 
Millions of Leagues, when they come as near one 
another as poſſible, may croſs each other towards 
their Extremities. In this Interfering and Emba- 
raſſment of the Matter of the two Fortices, there 
is ſorm d, by vertue of the oppoſite Motions, a new 
Vortex, of which the greateſt Parts (for the Hea- 
venly Matter is not all Homogenious) ſubſide, and 
take the place of the Centre, producing a new ſolid 
Body, which is the Head of the Comer. a 
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We ſhall not relate either the Proofs or the Dif. 
ficulties of this Syſtem; the Author himſelf de- 
claring, that he does not affirm it ro be true, or 
even probable, but only proper to explain the 
Facts, and he propoſes it with ſuch a Modeſty, as 
attones for irs Weakneſs, and diſarms the Criticks, 
He gave new Teſtimonies of his skill in Aſtro- 
nomy, by the Obſervation he made at Bologna up- 
on an Eclipſe of the Sun, that happened the 1 2:b 
of July, 1684; and which he publiſhed in Latin 
tho fame Year. 

The Merit of Monſ. Guglielmini was confeſſed 
even in his own Country: The Senate of Bologna 
made him Firſt Profeſſor of the Mathematicks, and 
in the Year 1686, gave him the general Super- 
intendency of the Waters of that State. Travellers 
tell us, that in Perſia the Office of Superintendent 
of the Waters 1s one of the moſt conſiderable, be- 
cauſe of the dryneſs of the Country, and the dif- 
ficulty of Watering all ſufficiently and equally ; by 
a quite contrary reaſon, this Employment is of the 
fame Importance in the Bologneſe, and in general 
throughout Lombardy, where the great Quantity 
and Diſpoſition of the Rivers and Canals, other- 
wiſe ſo profitable to the Country, may neverthe- 
lefs produce great Inconveniencies, unleſs they be 
continually upon the watch, and that with under- 
ſtanding Eyes too. . 

Monf. Gughelmini had that uncommon Scrupulo- 
ſity of conſidering his Employment, not like one 
of thoſe Commiſſious which are always well enough 
diſcharged by a general Knowledge of the Affair, 
and in which it is ſufficient if one ſpoils nothing; 
but as a very ſerious Engagement, which was to 
8 | : engroſs 
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engroſs all his Thoughts, and by which he was to 
ſerve the Publick with the utmoſt Exactneſs. 
Wherefore in the Lear 1690, he publiſhed the 
firſt, and in 1691 the ſecond part of a Treatiſe of 
Hydroſtatic ki, entitled, Aquarum fluentium menſu- 
ra, nova Met bodo inquiſita; and Dedicated it to the 
Senate of Bolug na. His fundamental Principle, 
which is likewiſe that of all the Modern Philoſo- 
phers, is, that the Swiftneſſes of a Water proceeding 
from a vertical or inclined Tube, are at each in- 
flant, as the Roots of the Heights of its ſuperior 
Surface, which neceſſarily introduces the Parabola 
in this whole Matter. Even when the Water runs 
thorow a Horizontal Canal, which may be, provi- 
ded that it has an Iſſue to diſcharge it felf, the 
Principle 1s ſtill the ſame, becauſe the Upper Water 
preſſing upon the Lower, .communicates to it a 
Swiftneſs proportionable to its Depth. 

To find Geometrically, in a Horizontal Canal, 
the middle Swiftneſs between that of the Bottom, 
which is the greateſt, and that of the Superfices, 
which is the leaſt, we ſce preſently by the ſquaring 
of the Parabola, that that Swiftneſs is always in 
proportion to the Bottom, as Two to Three, and that 
it is always placed at; of the Depth of the Canal, 
divided from the Top to the Bottom. 

When one has made a Fundamental Experiment 
upon the Swifneſs of the Water; as for Example, 
that of Monſ. Guglielmini, by which he found that 
a Water deſcending the Depth of one Foot of Bo- 
logna, ranin one Minute, two hundred and fixteen 

Foot, five Inches, with an equal Motion, one knows 
then its Swiftneſs for all poſſible Falls; and he 
has calculated a Table for that purpoſe, which he 


docs 
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does not beyond thirty Foot of Deſcent, be 
cauſe the 44 "% Europe do not exceed 
that Depth. If one would meaſure the Quantity 
of Water, which paſſes in one minute thorow a Ho- 
rizontal Canal, knowing that its middle Swiftneſs is 
as z of its Depth, one muſt reduce thoſe + into Feet 
and Inches. Then one finds by the Table, what 
Fall or Preſſure is requiſite to ſuch a Depth, that's 
the middle Swiſtneſs of the Water, and multiply- 
ing it by the Breadth and Depth of the Canal, one 
has the Quantity of the Water demanded. Mon. 
Guglielmini finds by this Method, that the Danube, 
ſuppoſing it Horizontal at its Mouth (as are al- 
moft all the great Rivers at leaſt ſenſibly) 
diſcharges into the Ezxine Sea in one minute, near 
_ two Millions of Bologneſe Cubical Feet of 

ater. 

For the inclined Canals there is only required a 
little more Calculation, and the Knowledye of the 
Angle of Inclination of the Canal, after which all 
the reſt is alike. 

This is the general Idea of the whole Work ; 
it is very exact and methodical. Only perhaps it 
may a a little prolix to ſuch as have the Taſt 
and Habitude of that Algebraical Brevity, which, 
in the Buſineſs of the Mathematicks, may be pro- 
perly compared to what we call a cloſe Stile in Elo- 
quence and Poetry: But every Author writes 
chiefly for his own Country; and tho* Ii may 
be accounted, at leaſt as to Europe, the Cradle of 
Algebra, that Science had not yet made any great 
Progreſs in the Time of Monſ. Guglielmini, but 
flouriſhed much more in the Northen Cli mates. 
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The Tranfa@ions of Leipfc for the Year 1591, 
given ſome account of this Book about the 
Admneaſurement of the Waters, Monſ. Papin made 
fome Remarks and Odjections upon the Extract 
that he there met with, and cauſed them to be 
inſerted into the ſame Journal. Of this Monſieur 
Guplielmini received ſome general Notice by Let- 
ters from Monſ. Leibnicz, before thoſe Tranſ- 
actions could reach Irah. 
Papin, he began to fear he had been miſtaken ; 
for it is not to be doubted of, after the Con- 
feſſion he made of it himſelf, unleſs thoſe who 
underſtand true Glory, will look upon fo honour- 
able a Confeſſion as a little —— He re- 
ceived at laſt the Tranſactions of Leipſic, and 
took thereupon, and writ to McaC Leib- 
nitz, to make him Judge of the Difference. 
Monfieur Papin believed, and pretended he could 
demonſtrate, that the Water that comes out of a 
Tube always full, has but half as much Swift- 
neſs as the firſt Water which comes out of the 
fame Tube emptying it ſelf : His reaſon was, that 
in the former Caſe the Water has only an equal 
and uniform Motion, whereas in the Second it has 
an accelerated Motion, fince it falls, or is ſuppoſed 
to fall; Monſieur Guglielmini confuted that Hypo- 
theſis with all the decency and civility which 
became a Man who fincerely believed himſelf ca- 
pable of Erring. It appears by his whole Letter, 
that the Victory was entirely on his Side; and 
yet it appears likewiſe, that there was ſomethin 
in that matter which he had not unravelled, 
which eſcaped his Accuracy. The Swiftneſſes of 
Water are as tlie Roots of the Depth, there being 
exactly between them the ſame Relation as between 


the 
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the Swiftneſſes of heavy Bodies deſcending ; the 
two Adverſaries, and all the other Philoſophers, 
had imbibed this very natural Idea, that the Swift- 
neſſes of Water depend upon an Acceleration occa- 
fion'd by a Fall ; but we have ſhewn, after Mon- 
fieur Varignon, in our Hiſtory of 1703, that as 
natural as this Idea is, it is not true; and that 
there 1s another Principle of this relation of the 
Swiftneſſes of the Water quite different from the 
Acceleration, and at the fame time ſo plain and 
ſimple, that it would not do much Honour to the 
Inventer of it, if it had not been fo long concealed 
from the moſt able Geometricians. For want of 
knowing this Monſ. Guglielmini could not avoid 
certain Difficulties, out of which he endeavours to 
extricate himſelf by the Preſſures of the Air. I 
does not ſuffice to have diſcover'd a Truth, but 
one muſt likewiſe, if one would carry it @ good 
way, trace its true Cauſe; otherwiſe the falſe Cauſe 
of @ Truth begets Errors, its Natural Product ion. 
Monſ. Guglielmim's Letter to Monſ. Leibnitz was 
followed with another in 1691, directed to Mon- 
fieur Magliabecchi, about the Syphons ; becauſe he 
had found in the Acts of Leip/ic, that Monſieur 
© Papin, in examining a Syphon made at Wirtemberg, 
had made uſe of his falſe Propofition. Thoſe two 
Letters were printed under the Title of Epiſtols 
due Hydroftatice. © 

About that time there aroſe a Difference be- 
| tween the Cities of Bologna and Ferrara; the chief 
Queſtion was, to know whether the Courſe of the 
Keno ſhould be turned into the Po? The Pope, who 
was Sovereign of both thoſe States, ſent the Car- 
dinals Dada and Barbarin to decile that Affair. 
155 Bolog na 
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referr'd its Concern to Monſ. Guglielmini, 
the ſole Perſon capable of tranſacting it. The two 
Cardinals with whom he treated, conceived fo 
great an opinion of his Capacity, that they em- 
ployed him not only for the Waters of the Bo- 
logneſe, but likewiſe for thoſe of the Ferrareſe, and 
of the Territory of Ravenna, and engaged him in 
Plans of different Works, either uſeful or neceſ- 
fary. But it then happen'd to him as we have 
already faid it did to Monſ. Viviani on the like 
Occafion, for Projects which only relate to the 
Publick, are ſeldom put in Execution. 

As Monſ. Guglielmini had carried the Science 
of Waters farther than any one elſe, at leaſt in 
Italy, and as he had formed a Science almoſt new 
about it, the City of Bologna, in the Year 1694, 
founded a New Chair of Profeſſor of Hydrometry 
in its Univerſity, and gave it to him. The Name 
of Hydrometry was as new as the Office, and both 
of them will always bring to mind the Næme of 
the Man who render'd this Eſtabliſhment ne- 
ceſſary. 

He allowed himſelf however to be diverted 
ſometimes from the ſtudy of the Waters, upon 
Occafions in which it had been difficult to reſiſt 
the Call of other Sciences, When Monſieur Caſ- 
Jani return'd to Bologna in 1695, and mended the 
famous Meridian, which he had drawn there forty 
Years before, in the Church of St. Petronia, and 
which ſeveral Accidents had changed, Monf. G1g- 
lielmini aſſiſted him in that great Philoſophical 
Labour; and did likewiſe print an Account of 
the Operations that had been made for the Con- 


ſtruction and Verification of that prodigious ln- 
ſtrument. 
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ſtrument. He made uſe of it ſince during ſeveral 
Years,in obſerving the Motions of the Sun andMoon. 
In 1697, he publiſhed his great Work of tbe 
Nature of Rivers in Italian, which paſſes for his 
Maſter-piece,and Dedicated it to the Abbot Bignan, 
who the Year before had cauſed him to be choſe 
a Member of the Royal Academy of Sciences, and 
whoſe Name and Merit, without ſuch particular 
Favours, has often induced even Foreign learned 
Men to pay him the like Homage. 

The Subject of his Preface is upon the neceſlity 
of reducing Phyſicks to a Geometrical Certainty, 
and upon the Difficulty, often unſurmountable, of 
introducing the ſimple Ideas of Geometry into ſo 
complicated a Science as that of Natural Philo- 

hy. 

„ Naturaliſt will not doubt perhaps 
that he does not ſufficiently underſtand the Nature 
of Rivers; but after having read Monſ. Gugliel- 
mini's Book, he will be convinced that he knew 
nothing of it. We will only give you here a 
general Sketch of that Treatiſe, and leave you to 
judge what the different Combinations of Prin- 
ciples and Applications to particular Cafes may 
produce. : | 

Rivers near their Springs commonly defcend 
from ſome Mountains, and there they take their 
Swiftneſs from the acceleration of their Fall; but 
in proportion to their Diſtance from the Spring, 
that Swiftneſs grows leſs, becauſe the Water always 
rubs againſt the Bottom and the Sides of its Chan- 
nel, becauſe it met with ſeveral Obitacles in its way, 
and laſtly, becauſe when it glides along the Plains, 
us deſcent always decreaſes, and it inclines more to- 
| M wards 
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wards the Horizon, The Reno is ſcarce inclined 
to it above fifty two Seconds towards the end of 
its Courſe. If the Swiſtneſs acquired by the Fall 
ſhould be quite loſt, which may happen ſometimes 
by meeting with ſeveral Obſtacles, and the Courſe 

the River become altogether Horizontal, there 
is nothing but the Depth of it, or the preſſure al- 
ways proportioned to the Depth, that can reſtore 
its Swiftneſs and make it run. Happily this re- 
ſource increaſes according to the Want of it ; for 
in proportion to the loſs of the Swiftneſs acqui- 
red by the Fall, the Water riſes and increaſes in 
Depth. ; 

The upper Parts of the Water of a River, which 
do not touch the Banks, may run only by vertue 
of the Declivity, tho' that be never fo ſmall ; for 
being hinder'd by no Obſtacle, they may be nicely 
ſenfible, as one may fay, of the leaſt difference 
of the Level ; but the lower Parts, which rub 
againſt the bottom, could not be ſufficiently moved 
by ſo ſmall a Declivity, nor would they run with- 
out the concurrent preſſure of the upper Parts. 

The natural Viſcofity of the Parts of Water, 
and a kind of Tenacity which they have with one 
another, is the cauſe that the lower Parts being 
moved by the Depth, draw the upper with them, 
which in a Horizontal Channel would not have 
h ad any Motion of themſelves, or would have 
had but a little in a Channel but little inclined. 
Thus the lower do in this caſe reſtore to the 
upper ſome part of the Motion they had received 
from them. From thence it likewiſe happens, that 
very often the greateſt Swifineſs of a River is about 


the middle of its Depth; for the Parts in the 
middle 
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middle have the advantage of being preſſed by the 
half of the Water above them, and of being free 
from the Friction of the Bottom. 

To know whether the Water of a River that is 
almoſt Horizontal, runs by the Swiftneſs acquired 
from its Fall, or by the preſſure of the upper 
Parts, you need only oppoſe to its Courſe a per- 
pendicular Obſtacle; for if the Water raiſes it ſelf 
ſuddenly againſt the Obſtacle, then it ran by ver- 
tue of 1ts Deſcent ; but if it ſtops a while, then 
the preſſure was the Cauſe of its Motion. 

Rivers do almoſt always make their own Bed, 
in which, if there be at firſt a great Declivity to- 
wards the Bottom, the Water that will conſe- 
quently have a greater fall and ſtrength, will carry 
K moſt exalted part of the Ground, and 

Y 


t means render the bottom more even and 
horizontal; 'tis under the Stream of the Water 
that the greateſt ſtrength of Friction or of wearing 
lies, and conſequently tis there that the Bottom 
is render'd moſt hollow. The Water that makes 
its Bed moſt horizontal becomes ſo likewiſe it 
ſelf, and thereby has leſs Strength of wearing; 
and that Strength being at laſt ſo far diminiſhed, as 
to be only equal to the reſiſtance of the Bottom, it 
is reduced to a ſtate of Conſiſtance, at leaſt for a 
conſiderable while. The Bottoms that are com- 
poſed of Chalk reſiſt more than thoſe that are of 
Sand or Mud. 

On the other hand, the Water wears away and 

. undermines its Sides, and with fo much the 
more force, as by the Direction of its Courſe it 
finds them more perpendicular. Wherefore by 
wearing and rubbing them, it tends to render them 
M 2 more 
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more parallel to its Courſe, and when it is come 
as far as it can towards that Point, it has no far- 
ther action over them in that reſpect. At the 
ſame time that the Water wears away its Banks 
or Sides, it enlarges its Bed, but loſes in its depth 
and ſtrength ionably, till at laſt there is 
an Equilibrium between the ſtrength of the Water, 
and the reſiſtance of the Sides, and then its Bounds 
are ſettled. | 

It is plain by Experience that thefe Equili- 
briums are real, fince Rivers do not dig and ea- 
large their Channel for ever. 

The contrary of what we have faid does like- 
wife happen ; Rivers whoſe Waters are troubled 
and muddy, raiſe their Bed by the ſubſiding of 
the foreign Matter mixed with them, when they 
can no longer ſupport it, they likewiſe narrow 
their Borders by the Acceſſion and Incruſtation of 
the ſame Matter on the Sides of them. This 
Matter being driven far from the Stream of the 
Water, by reaſon of its little Motion, may like- 
wiſe contribute towards the making of Banks; 
theſe contrary Effects meeting almoſt always to- 
gether, and combining very differently, according 
to the particular Degrees of them, it is not eaſie 
to gueſs at the Reſult; nevertheleſs one muſt find 
out, as exactly as poſũble, this entangled Combi- 
nation, if one has to do with a River of which for 
inſtance, one intends to turn the Courſe. One 
way conclude that it will always act according to 


its Nature, and that it will accomodate it felf with. 


a Bed, and work out ſuch a Courſe as will be 
agreeable to it. Monſ. Guglielmini relates, that 


at the beginning of the laſt Century, the River 


Lamone 
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Lamone, which fell into the Po di Primaro, was 
turned from it; to the end that it might diſcharge 
it ſelf alone into the Adriatick Gulph. 

It happenꝰ d that the Lamone being become more 
weak when it had only its own Waters, raifed its 
Bed in ſuch a manner by the ſubliding of its Mud 
and Slime, that it was higher than the Po in us 
_ places, and ſtood in need of very high 

The Neceſſity of making Banks or Dykes to 
Rivers may ariſe from ſeveral Cauſes. Theſe are 
the Principal. Firſt, if the Rivers are winding, the 
Banks which ſtop them at the Point of their * 
fity or winding, raiſe their Waters, and by that 
means contribute to their Strength of undermining 
and piercing the ſaid Banks, and ſo to the Over- 
flowing of the Country. Secondly, the Banks 
may be weak, as are thoſe which Rivers make for 
themſelves by the Depoſition of the Foreign Mud 
which they carry along with them; ſuch are the 
Banks of moſt of the Rivers in Lombardy, where 
not only the Dykes, but even the Plains them- 
{elves have been formed by the Rivers. It is good 
to obſerve that the Plains thus made by Aluvion, 
are higheſt next the Sides of the Rivers that pro- 
duce them, and always afterwards lower. Thirdly, 
the Rivers that run upon a very courſe Gravel are 
Subject to bring great heaps of it together, which 
at laſt help to turn their Courſe. They are moſt 
commonly ungovernable 3 witneſs the Loire 
Whereas, thoſe which have a Bottom of light Sand 
are much more eaſily managed. 

A ſmall River may fall into a greater without 
increaſing either its Breadth or Depth; this ap- 
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pearing Paradox, is founded upon the Poſſibili 
hat ths ſmall River may do nothing more bil 
put in motion the Waters of the greater, next 
the Banks which were ſtagnant before, and like- 
wiſe increaſe the Swiftnefs of the Stream; and that 
it does to the whole, in proportion as it augments 
the Quantity of the Water. That Branch of the 
Po, that be to the State of Venice, has ſwal- 
lowed. up the two other of Ferrara and Panaro, 
without any increaſe of its Bed. 

' We muſt account in the fame manner propor- 
tionably for all the Additions to other Rivers, and 
in general for every new Augmentation of Water, 
which at the ſame time increaſes the Swiftneſs of 
the Stream. 

If a River which preſents it ſelf to fall into 
another River, or into the Sea, be not ſtrong enough 
to ſurmount the Reſiſtance it meets with, it would 
preſently ſwell, either becauſe its Swiftneſs is di- 


miniſhed, or becauſe the Waters that ſhould have 


received it are diſgorged back again into it; but 
by that very ſwelling it would require a Strengfli 
ſufficient to make its Way; nay, it would even 
receive it from the very Oppoſition it met with. 

A River that falls perpendicularly into another, 
or even againft its Current, will by little and little 
be turned away from that Direction by the River 
which receives it, and obliged to make it. ſelf 2 
new Bed towards its Mouth. 

The Union of two Rivers occafions a ſwifter 
Stream afterwards ; Firſt, becauſe inſtead of rub- 
bing againſt four Banks, they have only two to 
ſurmount; Secondly, becauſe the Stream being 
at a greater diſtance from the Banks moves more 


ſwiftly ; 
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ſwiftly, and Laſtly, becauſe a greater quantity of 
Water moved with more Swiftneſs deepens the Bot- 
tom more, and leſſens the former Breadth. From 
hence it likewiſe proceeds, that united Rivers occupy 
a leſſer ſpace of the Earth's Surface, ſuffer more 
eaſily the lower Meadows to diſcharge their ſuper- 
fluous Waters into them, and have leſs occaſion for 
Dykes to fence againſt their Inundation. Theſe 
Advantages are ſuch as Monſ. Guglielnini thinks 
worthy to have been premeditated by Nature, when 
ſhe made the Union of Rivers ſo common. 

Theſe are the moſt general Principles of his 
Book about the Nature of Rivers, and they are ap- 
plied by the Author to every thing thit he calls the 
Architecture of the Waters, that is to (ay, to all 
ſuch Works as hive the Waters for their Objects, 
to the new Communications of Rivers, to Canas 
that are made for Watering -the Lands that ſtand 
in need of em, to Sluices, to draining of Fens and 
Marſhes, &*c. 

This Book, an Original in its kind, made a 
great Noiſe. Cremona, Mantoua, and ſome other 
Cities, had recourſe to the famous Architect of the 
Waters: He order'd the Works that were neceſ- 
fary for them ; but his Art ſhined chiefly in the 
Banks that he made for the Po below Piacenza, 
where this River made great Hivock, and threatned 
much more, 

The Common- wealth of Venice envying the 
Happineſs of Bologna, called him in the Yerr 1593, 
to the Profeſſorſhip of the Mathematicks at P. 
However his own Country to keep him hrs as 
much as *twas poſſible, and that the miglit always 
boaſt that he belonged to her, thouzht tit to continue 
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to him the Title of Profeſſor in her Univerſity, 
with the fame Allowance as before. 
Venice would not ſuffer him to remain long in 
the peaceful Exerciſes and Shade of an Univerſity. 
In 1700, ſhe ſent him into Dalmatia, to repair the 
Ruins of Caſtelnovo, and ſome time after into the 
Country of Friuli, where a moſt impetuous Tor- 
rent, that had already deſtroyed ſeveral Villages, 
was going to fall upon the important Fortreſs of 
Palma, Monſ. Guglielmini diſcovers ſo much love 
for the Publick Welfare in all his Works, even in 
thoſe where the dry Mathematicks predominate, 
that all theſe Voyages, and all theſe Fatigues, may be 
-; oa by us among the pleaſant Parts of his 
ite, | 
Perhaps the Zeal he had of being uſeful to the 
Publick all manner of ways, made him return 
again to Phyſick, which he ſeemed before to have 
facrificed to the Mathematicks. In 1702, he took 
the Chair of Profeſſor of Theoretical Phyſick at 
Padoua, and left that which he had before. A 
Diſſertation that he had publiſhed the foregoing 
Year, De Sanguinis natura & conflitutione, might 
have been eſteemed a Preſage of this Change; at 
leaſt was it a Proof both of his great Labour, and 
of the great Extent of his Learning. 
But he gave a much more ſhining one, by his 
Book, entitled, De Salibus Diſſærtatio Epoſtolaris 
Phyſica Medico-Mechanica, Printed at Venice in 


1705. It is not a long time ago that all the Trea- 
tiſes upon Chymiſtry were accounted no more than 
ſo many forts of Poetical Fictions, lively, anima- 
ted, and agreeable to the Imagination, but unintel- 
ligible and unſupportable by Reaſon. Sound Phi- 
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loſophy coming upon the Stage, has undertook to 
reduce to plain Corpuſculary Mechanicks, that Chy- 
miſtry ſo myſterious, and in ſome Senſe fo proud 
of its own Obſcurity. However it muſt be con- 
feſſed, that there ſtill remain with ſome Authors, 
Traces of its ancient Poetry, Unions almoſt V olun- 
tary, Combats only founded upon certain Diſagree- 
ments, and ſome other Notions that are by no means 
conſiſtent with the rigid Mechanicks. Monſieur 
Guglielmini ſeems to have ſtood extreamly upon 
his Guard to prevent theſe Whimſies from creeping 
into his Chymical Diſſertation; he there reduces 
thing with Severity to the Rules of exact 
and clear Phyſicks; and that he may yet more per- 
fectly purge his Chymiſtry, and carry of all its 
Filth, he mixes it with Geometry. The Ground 
of the whole Work is, that the firſt Principles of 
Common Salt, Vitriol, Allum, G. Nitre, conſiſt, 
from their original Creation, of fixed and unal- 
terable Principles, and are indiviſible with reſpect 
to the determinate Force or Strength that is in 
Matter; the Primitive Figure of the Common Salt 
is 2 little Cube, Salt of Vitrol 2 Rhomboid Paral- 
lelepipedon, Nitre a Priſm, whoſe Baſis is an Equila- 
teral Triangle, and Allum a Qu.2drangular Pyra- 
mid. From theſe firſt Figures proceed thoſe which 
they conſtantly affet in their Cryſtalizations, 
provided they are kept as free as poſſible from all 
Foreign Mixtures. | 
In treating about the Action of Salts, Monſ. 
Guglielmini examines Geometrically and Mechani- 
cally the Properties of theſe Figures, with reſpect 
to Motion, and comes to a Detail of them, curious 
ET | 7 eno ugh 
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enough and very new, in a Diſcourſe of Chymi- 


i does not relate either the 
new Obſervations he has made ; he eſtabliſhes his 
Syſtem upon thoſe of the moſt famous Authors, 
among whom he often quotes in the Academy, 
Meſſieurs Homberg, Lemery, Bouldue, and Geoffroy; 
in a word, tis not fo much Chymiſtry as Geome- 
try that prevails in this Treatiſe, and which is yet 
more valuable, the very Spirit of Geometry. 

When the Impreſſion of this Book was finiſhed, 
the 17 the Academy for the Lear 1702, fell 
into his Hands. He there met with an Opinion 
of Monſ. Homberg quite different from his own, 
viz, That the conſtant Figures of Acid Salts in their 
Cryſtalizations do not proceed from the firſt Parti- 
cles of which they are compoſed, but from Alcal:'s 
with which they are united. He confeſſes he was 
afraid that the Authority of ſo great a Chymiſt 
might have alone ſufficed to overturn his whole 
Syſtem, and he made haſt to ſecure it by an An- 
ſwer, which by being very civil and obliging, 
loſes nothing of its Strength, nay perhaps acquires 


more. 


He compoſe] two other Phyſical Works, one 
entitled, Exercitatio de Idearum vitiis, correctiune, 
& uſu ad ſtatuendam & inquirendam morborum na- 
turam, in 1707, and the other De principio Sulpbu- 
reo, in 1710 and that which is very glorious for 
him is, that the Date of the latter Work is the 
ſame with that of his Death. His whole Life was 
devoted to the Sciences, which thoſe who love with 
leſs Zeal than he, may reproach him for as an Ex- 
ceſs; and indeed it was ſuch an Exceſs as deſtroyed 

a very 
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a very robuſt Conſtitution, and yet it muſt not be 
condemned but with Reſpect 
ward Appearance which is uſually the reſult of 
Lives ſpent in a Cloſet, ſomething a little uncouth 
and wild, at leaſt to ſuch as were not accuſtomed 
to him; he deſpiſed as the Journal des Scavans of 
Italy informs us, that Superficial Policeneſs with 
which the World is ſatisfied, but be bad formed to 
bimſelf one of another kind that reſided altogether 
in bis Heart. 


His Place of Foreign Aſſociate in the Academy 
was filled by the Earl of Pembroke. 


The LIFE of Monſieur CARE E. 
NF Ewi, Carree was born the 26th of July 
3 L 3 1663. He was the Son of an honeſt 
2 Farmer of Clofontaine near Nanguis in 
the County of Brie; his Father deſigned 

to make a Prieſt of him, but he did not feel in 
himſelf any Call to that Holy Office. However, 
out of Obedience to his Parents, he ſtudied Divi- 
nity three Years, at the end of which, as he con- 
tinued to decline taking Orders, his Father refuſed 
to contribute any longer towards his Subſiſtance at 
Paris. Tis very common for Men to embrace that 
kind of Life to preſerve themſelves from want, but 
he choſe rather to fall into want than to become 2 
Clergy-Man ; by the Sequel of his Life, we ſhall 
find that the extream Averſion he had to that State 
was only fonnded upon the great ſenſe he had of 
his being unequal to the Duties of it; The * 
that 


He had that out- 
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that kept bim from it, render d bim more worthy 


7c. | | 

_ His evil Fortune became a great Advantage to 
him; he ſought out for an Aſylum, and found one 

with the Reverend Father Malbranche, who made 
him his Amanuenſis. From the dark Scholaſtick 
Philoſophy, he was thus at once tranſplanted to the 
Spring of a bright and ſhining Philoſophy, in 
which he ſaw a total change of every thing, 
and a new World was diſcover'd to him. Under 
this Great Maſter he learned the Mathematicks, and 
the moſt ſublime Metaphyſicks, and at the fame 
time conceived a very tender Affection for him, 
which alone 1s a ſufficient Commendation both of 
the Maſter and Scholar. Monſieur Caree did fo 
well diveſt himſelf of the common Prejudices, and 
ſo greedily unbibed thoſe new Principles his Ma- 
fter taught him, that he ſeemed no longer to ſee 
with his own Eyes, but by Reaſon only, which 
uſurped in him the Place, and all the Authority of 
his Senſes. For inſtance, he did not believe that 
Beaſts were meer Machines in the fame manner as 
one may believe it by the ſtrength of reaſoning, 
and by the Principles of a Syſtem that leads to it; 
but he believed it as one commonly believes the 
contrary, becauſe one fees or fancies that one ſees 
it; the Artificial Conviction of Philoſophy, tho 
ſlowly formed by long windings and turnings 
was equal in him to the moſt natural Conviction, 
and ſuch as might have been cauſed by the quickeſt 
and livelieſt Impreſſions. What he believed, that 
be ſaw; whereas others believe, becauſe they ſee. 


However, 
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However, it is infinitely more eaſie to become 
the Slave of certain ſpeculative Opinions, very 
oppolite in appearance, than to be ſincerely and 
tratquilly Mafters of our Paſſions. Monſieur 
Carree, who did not forſake his old Principles by 
halves, was come thus far, and was ſo much the 
more obliged to come thither, as the Syſtem which 
he had embraced with ſo much Zeal, was a per- 
petual Union of Philoſophy and Chriſtianity. His 
Metaphy licks made him deſpiſe the occaſional Cau- 
ſes of Pleaſures, and united him to their only ef- 
ficacious Cauſe; the love of Order eſtabliſh'd Ju- 
ſtice in the bottom of his Heart, and render'd all 
his Duties Pleaſures ; in a word, Philoſophy was 
not in him a light Tincture, nor a ſuperficial Orna- 
ment, but became a profound Sentiment, and a 
ſecond Nature, very hard to be diſtinguiſh'd from 
the firſt. 

After having been ſeven Years in that excellent 
School, where he learned all that we have men- 
tioned, the neceſſity of looking out for ſome kind of 
Employment, in order to his Subfiſtance, obliged 
him to leave it, and to go into the City to teach 
the Mathematicks, and Philoſophy, and eſpecially 
that kind of Philoſophy of which he was fo full : 
The relation it has to Morality, and to the true 
Happineſs of Man, made it become infinitely more 
valuable to him than all the Geometry inthe World. 
He even endeavour'd to proceed in fuch a manner, 
as that Geometry ſhould only be a ſtep to guide 
him to his dear Metaphyſicks, which he had al- 
ways in view, and his greateſt Pleaſure was conti- 
nually to procure new Votaries to it. His Zeal 
and Cares met with all the Succeſs he dcfired ; he 

convinced 
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convinced all whom he undertook, unleſs it were 
ſuch Philoſophers as had been harden'd in other 
Syſtems. 

I know not by what particular Fate it was that 

he reckon'd a great many Women among his Dif. 
ciples. The firſt of thoſe whom he had conver. 
ted, ſoon diſcover d that Monſieur Carre was guilty 
of ſeveral odd and improper ways of Speaking ; 
whereupon ſhe told him, that ſhe would pay his 
new Philolophy by by teaching him to ſpeak true 
French, and — 1 'd that he had very 
much improved his Lines by her InſtruRions, 
In general, he had a great Opinion of the Senſe of 
Women, even with reſpect to Philoſophy, whe- 
ther it was that he found them more tractable, be- 
n_ they had not been prejudiced by any con- 
Notions, and that they only endeavour'd to 
Tak and not to Diſpute; or whether he was 
better pleaſed with their zealous adherence to the 
Opinions they had embraced; or laſtly, whether 
it was upon account of that general Inclination we 
have for that Sex which acted in him, without 
his perceiving it; and made them appear to him 
better Philoſop hers, that being the greateſt Ornz- 
ment they coed have in his Eyes. 

His Converſation with them did yet ſeaſon the 
Myſtery : for Women are nat leſs obliged to con- 
ceal the acquired Ligbts of the Mind than the na- 
rural Sentiments of the Heart; and their greateſt 
Art onght always to be even ſcrupulouſly to ob- 
ſerve the external Decencies of Ignorance. He 
would therefore never make mention, or tell the 
Names of thoſe Ladies whom he inſtructed; nay, 


he would not ſo much as viſit them, but with 8 
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Precautions as are uſed upon a very different Occa- 
fion. Beſides the Women of the World, he counted 
among his Diſciples ſeveral Nuns, yet more Docil, 
more Studious, and more eafily embark'd in that 
which affects them. 

In ſhort, he found himſelf at the head of a little 
hidden Empire, but which would ſubmit to nothing 
but Reaſon, nor obey any thing but Demonſtration. 
The Buſineſs of Teaching in the City, is not leſs 
an _y to Studies, than the Diſtractions occaſi- 
oned by Pleaſure. It is true, one may ſtrengthen 
and confirm one ſelf in what one knows already; 
but tis impoſſible to make new Acquiſts, eſpecial- 
N * has the Misfortune to be very much em- 
oyed. 
; And accordingly Monſieur Carree wanted very 
much of being as far advanced in the Mathematicks 
as he could go; he ſaw with wonder and with 
grief too, the ſublime and rapid Flights of certain 
Geometricians of the firſt Order, whilft the Cares 
for his Subfiſtance forced him, in ſpight of his In- 
clinations, to creep upon the Ground, He followed 
them however as far as he could with his Eyes; 
he made the beſt uſe he could of his Time, to 
ſtudy thoroughly what he communicated to the 
Publick; he enriched himſelf with their Diſcoveries, 
and if he was concerned that he himfelf could not 
make as ſhining ones, he did much lefs regret the 
Glory than the Knowledge which they produced. 
Monſieur Varignon, who has been always very 
careful in the choice of thoſe Pupils which he made 
In the Academy, took him for his, in the Year 1697. 
Monſ. Carree thought himſelf obliged to convince 
the Publick that he deſerved the Title of e 
an 
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and having therefore ſurmounted his Natural Aver- 
fion of appearing in Print, he put out the firſt Body 
of a Work, that has appeared upon the Integral 
Calculation; the Title of it is, 4 Method for the Mea- 


ſure of the Surfaces, the Demenſion of Solids, their 


Centres of Gravity, af Precuſſion, and of Oſcillation. In 
the Tear 1700. The Preface of this Book declares 
it to be only for the moſt plain an eafte Application 
of the Integral Calculation; it ſets it at a juſt Price, 
and is neither Boaſting nor Modeſt ; but, which is 
more valuable than Modeſty it ſelf, exactly true. 
The Author afterwards acknowledges ſome Faults, 
and had the Glory of correcting em in a Second 
Edition. 

The Fate of Monſieur Yarignon's Pupils is to 
make their way readily enough in the Academy, 
the reaſon of which has been already given, Mon. 
Carree became in a little time ¶Myciate, and at lat 
Penſioner; an Eſtabliſhment ſufficient to ſuch mo- 


| derate Deſires as his, and which enabled him to 


give himſelf up entirely to his Studies. As he had 
the Office of a Mechaniſt, he turned his chief 
Thoughts that way, and applied himſelf to every 
thing belonging to Muſick, ſuch as the Theory of 
Sounds, the Deſcription of different Inſtruments, Gc. 
He did not embrace that Study on the Account of 
its being the ſpring of one of the greateſt Pleaſures 
of Senſe, but as it required an Infinity of crabbed 
and thorny Diſcoveries : Our Hiſtory of the Aca- 
demy has given ſome Sketches of his Meditations 
upon this Subject. 

His Labours were very much interrupted by 4 
continual Indiſpoſition into which he fell, and which 
grew upon him during the laſt five or fix len 

0 


The Life of Monſienr CA ATZE. 187 


of his Life; his Stomach did very ill its 
Functions, and his Phyſicians obſerved from the 
Nature of his Diſtemper, that very corrofive Acids 
which were predominant in his Conſtitution did 
entirely deſtroy it. Being almoſt incapable of Stu- 
dying, and yet more ſo of any profitable Employ- 
ment, he found a Retreat with Monſ. Chauvin, 
one of the Counſellors of Parliament, who was 
no otherwiſe incommoded by his Gueſt, than from 
the Difficulty he had of making him receive ſuch 
Aſſiſtance as was neceſſary to him. 

After a long Alternative of Relapſes and In- 
tervals of a very weak Health, he fell at laſt 
into a Condition in which he was the firſt that 
pronounced Judgment againſt himſelf. He told 
the Prieſt, who according to the uſual Cuſtom 
was ſeeking Expedients to prepare him for Death, 
That Philoſuphy and Religion bad long ſince taught 
him the Art of Dying, Indeed he met Death 
with all that Conſtancy that both Philoſophy and 
Religion are capable of giving. He reckon'd u 
with great Tranquility how many Days he had yet 
to live; and when upon the laſt Day, how many 
Hours; for that Reaſon, which he had ſo much 
cultivated, was revered even by the Diſtemper it 
ſelf. Two Hours before his Death, he' cauſed to 
be burnt in his preſence ſeveral Letters that he had 
received from Women. It is eaſie to gueſs at the 
Subject of thoſe Letters, and that his Diſcretion 
was very different from that which is ſhewn 1n 
the like Caſe by many other People of another 
make than he was. He died the 11th of April, 
1711. I hall only add a few ſtrokes to what I 
have already ſaid upon * Character of the * 

£ 
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He never asked twice what was bis Due for the 
Pains he had taken. People were free to uſe bin 
4 ill as they would in that Feſpect; and more. 
over they were ſure of its being a Secret. He: 
loved the Academy as his ſecond Country, and would 
have done for its ſake the Exploits of a Roman, 
It is true, I can give no other Inſtances of it than 
the Diſcourſes that he and I have had upon certain 
Occaſions, but thoſe Diſcourſes were ſtrictly ſin- 
cere, and proved as much as the Actions of ano- 
ther Man. I knew likewiſe that in one of thoſe 
Fits in which he thought he ſhould have died, he 
endeavour'd to put. off that Panegyrical Account 
of him which I am obliged to give of all thoſe 
Academiſts we have the Misfortune to loſe: His 
Modefty muſt have been very great, to fear ſo 
plain and honeſt a Diſcourſe, and in which fo little 
Eloquence is uſed by us. He left the Academy 
ſeveral Treatifes compoſed by him upon different 
Subjects of Phyſicks or Mathematicks, and thereby 
made her his univerfal Heir. 

His Place of Penſionary Mechaniſt was filled by 
Monſieur de Ræaumur. 


The 
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LOSSY Laude Bourdelin was born the 2oth of 
7 C June, 1667. He was the Son of Claude 
U Bourdelin , Penfionary Chymiſt of the 

Academy, of whoſe Life we have given 
ſome Account in our Hiſtory for the Year 1699. 
He was brought up with great care in his Father's 
Houſe : The late Monſ. du Hamel, Secretary of 
the Academy, choſe him all his Maſters, and 
watched over his Education. At the Age of 16 
or 17 Years he had Tranſlated all Pindar and 
Lycophron, the moſt difficult of the Greek Poets ; 
and on the other hand, he had made himſelf Maſter, 
without any help, of the great Work of Monſ. de 
la Hire upon the Conic Sections, more crabbed, 
for the Matter of *em, than the above-mentioned 
Poets are for their Stile. *Tis a great Journey 
from the Greek Poets to the Conic Seftions. 

The Variety of his Learning put it into his 
Power to chuſe what Employment he would, but 
his Natural Inclination determined him to Phyſick, 
In which he had already received great aſſiſtance at 
home. He was born in the midſt of the whole 
Materia Medica, in the Boſom of Botany and Chy- 
miſtry; He therefore applied himſelf with vi- 
gour to the neceſſary Studies, and was received 
—_ in Phyſick of the Faculty at Paris, in 
I692, 

In this Profeſſion he loved both the Knowledge 
it required, for which he had a very happy diſpo- 
N 2 ſition; 
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ſition; and yet more beyond Compariſon, the Ad- 
vantage it would bring to Mankind. This Adran- 
tage, which ought always to be the principal Ob- 
ject of the Phyſician, as well as of Phyſick it ſelf, 
was the ſole aim of Monſ. Bourdelin. It is true 
that he was born to a very good Fortune, and 
might have lived at his Eaſe, tho” all the World 
had continued in good Health, but his Dif-intereſt- 
edneſs did not from his Fortune; it was 
the refult of his Character, for it is no ſtrange 
thing for a rich Man to defire to be richer. Mon- 
ſieur Bowrdelin's Patients were unprofitable enough 
to him, excepting the Satisfaction he had in aſſiſting 
them, for bis Care was to viſit as many of the Poor 
as be could. and be viſited them preferably to others, 
be paid for their Medicines, and even provided 
often for them ſuch other Helps as they ſtood in 
need of; and as for the rich People, be ſtudi- 
ouſly avoided to receive them what was bis 
Due; he was plainly uneaſie when be received his 
Feet; and without doubt the greateſt part of ſuc) 
Patients readily ſpared bis Modeſty, or accommo- 
dated themſelves to his Generoſity. 

As ſoon as the Peace of Ryſwick was concluded, 
he laid hold of it to ſee the Tad Men of Eng- 
land; the Reward of his Journey was a Place in 
the Royal Society, he did not ſeek for it, and it was 
therefore ſo much the more his due. 

He was not lefs favourably treated in his own 
Country. The Academy of 1 which had a 
Right <4 him by many Ti itles, choſe him for onc 
of their Aſſociate Anatomiſts, upon their new Eſta- 
bliſhment in 1699. He was a great Maſter, not 


ſo much of Anatomy it ſelf, as of its Hiſtory, v. 
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of Anatomical Learning. In our Hiſtory for the 
Year 1700, it may be ſeen, that upon a very difficult 
Queftion, which divided the Anatomiſts of the 
Academy, and in which there was ſome Matters 
of Fact and Difficulties upon the Choice of the 
neceſſary Ope they had recourſe to Mon- 


rations, 
fieur Bourdelin, and that he laboured very advan- 
tageouſly in the Preliminaries towards the Expla- 
nations thereof. 

In 1703, he bought the Office of Phyſician 
in Ordinary to the Dutcheſs of Burgundy. We are 
aſſured that one of his Principal Motives was, the 
Defire he had to beſtow upon the Publick his 
Pains entirely free from Intereſt, and to deliver him- 
ſelf from thoſe uneafie Acknowledgments which 
he could not altogether avoid in Paris. We ſhould 
not have advanced a Fact fo very unlikely, if his 
whole Conduct had not proved the fame, Before 
he removed to Verſailles, he ſpent four or five 
Months in refreſhing his Botany with Monſieur 
Marchant his Friend and Collegue. He foreſaw 
very well that he ſhould not have much time to 
80 a Simpling in his new Habitation : He was 
relolved therefore to fortify himſelf before-hand 
with all the Lights neceſſary to that purpoſe. 
When he left the Town it was a general Affli- 
ction and Mourning among all the Poor in his 
Neighbourhood, The greateſt Qualities of Men, 
are thoſe of which the common People are the beſt 
Judges. 

He lived at Verſailles, as he had done at Paris, 
as diligent without any private Intereſt, as inde- 
fatigable, or at leaſt as prodigal of his Pains, as 
any Phyſician in the World that was in the greateſt 
N 3 need, 
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need, and had the greateſt defire of heaping uy 
Riches. His love of the Poor was always his pre- 
dominant Paſſion. When he returned home from 
viſiting a great many poor Wretches in their Beds, 
he always found a Troop waiting for him at his 
Doors. It is reported, that one day as he paſſed 
along the Streets in Verſailles, ſome of the com- 
mon People cried after him, Tis not our Phyſician, 
but our Saviour; an Exaggeration fooliſh in it 
ſelf, but in ſome manner excuſable, becauſe it 
ſhewed the Gratitude as much as the Ignorance of 
thoſe poor Creatures. 

It is particular enough, that in a Place where 
all Profeſſions, be they what they will, are turned 
into that of Courtier, he continued a Phyſician 
ſtill, and did no more than his Buſineſs at the 
hazard of not making his Court ; but his great 
Reputation made it for him, for Monſ. Bourdelot, 
firſt Phyſician to the Dutcheſs of Burgundy, dying 
in 1708, that Princeſs, of her own accord, recom- 
mended Monſieur Bourdelin to the King for ſo con- 
ſiderable a Place, and immediately obtained his 
Conſent. She had the Glory and Satisfaction of 
rewarding Merit that did not ſeck it; the Cour- 
tiers knew of his Advancement before himſelf, 
and he was only informed of it by the Compli- 
ments they paid him. 

His Manners were not changed, nor ſhaken by 
his new Dignity, he was always the fame, only he 
was more Bountiful to the Poor, becauſe his Abi- 
lities were increaſed. However, his continual Fa- 
tigues very much weaken'd his Health. A trou- 
bleſome and dangerous Cough ſuffer'd him to take 
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or whether it was a certain Intemperance, and Ex- 
ceſs of good Works, a Faulr that is not very 
common, he is charged with not taking fo much 
care of himſelf as he always took of others. He 
drank Coffee to keep bimſelf from ſleeping, that be 
might work the more, and then took Opium to re- 
cover bis Sleep. Above all, it was the immode- 
rate uſe of Coffee that he was the moſt blamed 
for ; he made himſelf believe a long time that he 
was irrecoverable, to the end that he might drink 
as much as he would of it. At laft after having 
fallen by degrees into a great Extenuation or Lean- 
neſs, he died of a Dropſie in the Stomach the 20th 
of April, 1711. His laſt words were, In te Do- 
mine ſperavi, non Confundar----He could not finiſh 
the two Words that remained. Such a Life as 
bis was Worthy to end with ſuch great Tokens 
of Faith. 

He left four Children by a moſt virtuous Wife, 
with whom he always lived in the greateſt Friend- 
ſhip and Affection. We (hill not ſtay to relate 
how zealous and officious he was for all his Friends, 
how kind and good to his Domeſticks; it is better 
to leave you to gueſs at the natural Conſequences 
of the Character in which we have repreſented 
him, than to be ſuſpected of Partiality, in loading 
him with too many Perfections. | 
HFis Place of Aſſociate Botaniſt, to which he had 
been preferr d from that of Aunti, was fup- 
plied by Monſ. Geofroy, the Yuu ger. 
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The LIFE of Monfiew BexG#x. 
« Laudius Berger, the Son of Claudius Ber- 


NN 
5 C & ger, Doctor of Phyſick of the Faculty 
Ne of Paris, was Born on the 20th of Jan. 

1679. He had devoted himſelf to his 
Father's Profefſion, and whilſt he was a Student 
of the Faculty he maintained a Theſis, Mr. Fagon, 
the King's firſt Phyſician, preſiding, againſt the Uſe 
of Tobacco; the Stile and Learning of which 
were generally admired, but the Precepts very 
little followed. 

Tho' Monſ. Berger was related to Monſ. Fagon, 
and pretty nearly too, twas upon the occaſion of 
this Theſis that he came to be more particularly 
known than he had been before, and was received 
into a Friendſhip and Patronage, which their Kin- 
dred alone could not have obtained for him. 

Monſ. Berger applied himfelf a great while to 
the Study of Plants under Monſ. Tournefort, in 
which he made ſuch a Proficiency that this great 
Botaniſt procured him to be admitted as his 
Pupil into the Academy of Sciences, upon its Re- 
eſtabliſhment in the Year 1699. Since when, upon 
certain Diſpoſitions made in that Society, he be- 
came the Pupil of Monſ. Homberg. He appeared 
equally fit to fill one day the chiefeſt Places either 
in Botany or Chymiſtry. 

But different Employments diverted him from 
thoſe Functions thatare required by the Academy ; 
having taken his Degree of Doctor of Phyſick, he 
| Was 


De Life of Monſieur BenGrn. 195 
was obliged to profeſs a Courſe of it in the Schools 
of Paris for the Space of two Years, which he did 
with great Succeſs. Beſides, his Father who was 
2 good Phyfician, and had a great deal of Practice, 
took him often with him to his Patients, and in- 
ſtructed him in his Buſineſs, both by his own Ex- 
ample, and by the Obſervation of Nature her ſelf, 
a more efficacious and lively Leſſon than all thoſe 
that are taken out of Books; and as his Father, by 
reaſon of his Indiſpoſitions, was confined to his 
Houſe the two laſt Years of his Life, he diſ- 
charged his Function by the means of his Son, to 
whom he gave his Preſcriptions as well as his 
Learning ; and accordingly after his Death, which 
happen'd in 1705, the Son ſucceeded to all that 
Truſt and Confidence which had been put in his 
Father, and found himſelf poſſeſſed of all his Pa- 
tients, as it were by Inheritance. At laſt Monſ. 
Fagon, who was Profeſſor in Chymiſtry to the 
Royal Gardens, but could no longer follow that 
Buſineſs, made Monſ. Berger his Deputy in the 
Year 1709; and after he had been fo the two fol- 
lowing Years, Monſ. Fagon was perſwaded that he 
acquitted himſelf fo well therein, that he obtained 
of his Majeſty the Survivorthip for him, a Favour 
which he would not have eafily asked for a Perſon 
that was but indifferently qualified for it, becauſe 
we know that he had always been very jealous of 
the Honour of that Place. 

All theſe things, tho' they hinder'd Monſ. Berger 
from the punctual Diſcharge of his Duty to the 
Academy, did nevertheleſs qualify him to become 
a great Academiſt; and it is very prob able the So- 
clety would have been the better, even for 3 

is 
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bis Avocations and Employments that did not im- 
mediately concern them; but his tender Conſti- | 
tution could not bear up againſt the great Buſineſs 
he was engaged in, and his Lungs being attacked, 
he died the 22d of May, 1712. Monſieur de la 
Carliere, the Duke of Berry's firſt Phyfician, and 
very noted in his Profeſſion, had deſigned him for 
his only Daughter, and all the Circumſtances of that 
kind of Adoption are ſtill part of Monſ. Berger's 
Character. His Place of Pupil to Monſ. Homberg 
was filled by Monſ. Imbert, Doctor of Phy flick. 
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The LIFE of Monſieur Cass1x1, 


Ob Dominic Caſſini was born at Perinalilo 
3} 7 & in the County of Nice, the 8th of June 
CUE 1625. His Father was James Caſſini, 
an Italian Gentleman, and his Mother's 
Name was Julia Croveſi. As ſoon as he was out 
of his Childhood, he was put under the Care of a 
very able Tutor, with whom he made his firſt 
Studies: He continued em in the College of Je- 
ſuits at Genoa, where ſome of the Latin Poems 
of this Scholar were printed with thoſe of his 
Maſters, in a Folio Collection, in the Year 1646. 
He contracted a very intimate Friendſhip with 
Monſ. Leſcaro, who was afterwards Doge of that 
Republick. He was with him at one of his Seats 
when a Clergyman put into his Hands ſome Books 
about Zudiciary Aſtrology. His Curioſity was ſtirred 
up by them, and he made an Extra& for his own 
Uſe ; that natural Inſtindt which led him ta the 


Knowled2e 


The Life of Monſieur Cas81x1 197 
Knowledge of the Stars, made him then miſtake 
Aftrology for Aftronomy, in the Study of which he 
advanced fo far as to make ſome attempts at Pre- 
dictions, and not without Succeſs ; but even that 
which would have plunged another into per 
Errors made him ſuſpect it. He diſcover'd by the 
integrity of his Mind, that this Art of foretelling 
was merely Chimerical, and he feared, -fuch was 
the Delicacy of his Conſcience, that Succeſs was 
the Puniſhment of thoſe that applied themſelves 
thereto. He carefully peruſed the fine Work of 
Pica de la Mirandula againſt Aſtrologers, and then 
burnt the Extract he made from their Books. But 
whilſt he was amuting himſelf with the trifling 
and ridiculous Study of Aſtrolozy, he diſcover'd 
the ſolid Charms of Aſtronamy, and was ſenſibly 

affected with them. 

Tho? Aſtronomy were not ſo abſolutely neceſ- 
fary as it is in Geography, in Navigation, and even 
in Divine Worthip, it would be intinitely worthy 
of the Curioſity of all Humane Minds, on account 
of that great and lofty Spectacle it preſents to their 
View. There are in certain very deep Mines 
ſome miſerable Wretches that both live and die 
without ever ſeeing the Sun ; ſuch is in a manner 
the Condition of thoſe that are 1gnorant of the 
Nature, Order and Motion of thoſe great Globes 
that roll over their Heads, to whom the greateſt 
Beauties of Heaven are unknown, and who have 
not Senſe enough to enjoy the Univerſe. This is 
the Buſineſs of Aftronomers, they both give us Eyes, 
and unvail to us the vaſt Magnificence of a World 


that is inhabited by almoſt none but Blind Men. 
Monſ. 
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Monſ. Caſſini applied himſelf zealouſly to Aſtro- 
nomy and the Preliminary Sciences, in which he 
made fo ſwift a Progreſs, that in 1650, that is to 
ſay, when he was but 25 Yearsold, he was choſen 
by the Senate of Bologna, to fill the firſt Chair of 
Aftrenomy in their Univerſity, which had been 
vacant ſome Years by the Death of Monſieur Cava- 
lieri, the famous Author of the Geometry of the 
Indiviſibles, and forerunner of the Infinitely Littles, 
to whom they had not yet been able to find a 
worthy Succeſſor. Upon his Arrival at Bologna, 
the Cornelis Maluaſia, who had very much 
contributed to the inviting him, received him into 
his Houſe. That Marquis was one of the Senators 
of his Country, General of the Troops of the 
Duke of Modena, and a learned Man, Three Qua- 
lities which he joined together, after the Example 
of the ancient Romans, but fo uncommon in this 
Age, as to be accounted almoſt fabulous. 

At the end of the Year 1552, a Comet came to 
try the Skill of our new Profeſſor of Aſtronomy, 
and to offer it ſelf to him as one of the greateſt 
Difficulties of his Trade. He obſerved it with 
Mr. Maluaſia, who was alſo an Aſtronomer ; it 
paſſed by their Zenith, an uncommon Circum- 
ſtance. Monſ. Caſſini made all the Enquiries upon 
this Phenomenon that Art could defire, and all the 
Determinations he could furniſh, and in 1653, pub- 
liſhed a Treatiſe upon it, which he Dedicated to 
the Duke of Modena. | 
In that Work he takes Comets to be nothing but 
fortuitous Generations, and a maſs of Exhalations 
proceeding from the Earth and from the Stars too ; 

but he foon formed a more particular and no 
Idea 
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Idea of them; He perceived that the Motion of 
his Comet might be unequal in appearance only, 
and that it was reducible to as great an Equality as 
that of a Planet; and from thence he conj 
that all the Comets, which had always paſſed 
for new Stars, and were thought to be entirely ex- 
empt from the Laws of all the reſt, might be both 
of the ſame Regularity and of the ſame Antiquity 
too as thoſe Planets to which we have been ac- 
cuſtomed from the beginning of the World. In 
all matters, the firſt Syſlems are too ſhort, too 
narrow, and too diffident, and it ſeems as if Truth 
it ſelf were only to be the Prize of a certain Bold- 

neſs of Reaſon. 

It was this happy and wiſe Boldneſs which 
made him undertake the Reſolution of a Problem 
which was fundamental for all Aſtronomy, which 
had been attempted ſeveral times by the moſt able 

Mathematicians, but without Succeſs, and even 

declared impoſſible by the famous Azpler, and by 

' Monf. Bonillarnd, a great French Aſtronomer, vis. 

Two Intervals between the true Place, and the 

middle Place of a Planet being given, it was re- 

quired to determine Geometrically the Apag aum 
and Excentricity thereof? Monf. Caſſini perform- 
ed it, and very much ſurprized the learned World. 

His Problem began to open to him a Way to a 

new and more exact Aſtronomy ; but as he ſtood 

in need of a great number of Obſervations to ren- 
der his own Invention uſeful, and which he had 
not yet the time to make (having hardly attained 
| to the Age of 26 Years) he writ to Monſ. Gaſ- 
fendi in France, defiring him to communicate 
thoſe that he might have made, chiefly upon the 
55 Superiour 
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Superiour Planets; he obtained them without diffi- 
culty from a Man that was both zealous for the 
Sciences, and favourable to the Reputation of thoſe 
that cultivated them. | 

But there remained yet at the bottom of Aſtrono- 
my ſeveral important Doubts and eſſential Difficul- 
ties. It 1s certain both that the Sun appears to move 
more ſlowly in Summer than in Winter, and like- 
wiſe that it is more remote from the Earth in Sum- 
mer; this greater Diſtance ought to leſſen the ap- 
pearance of its Swiftneſs; but is there not more- 
over a real diminution in that Swiftneſs ? 

It is the Sentiment of Kepler and Bouillaud; 
all the reſt, both Ancient and Modern, believe 
the contrary ; and the Certainty of the Theory 
of the Sun and of the other Planets depended in 
2 great meaſure upon this Queſtion ; to decide 
which, it was neceſſary to obſerve whether when 
the Sun was moſt remote from the Earth, the di- 
minution of its Diameter, for it ought then to 
appear leſſer, did exactly follow the fame Propor- 
tion as the diminution of its Swiftneſs ; in this Caſe 
moſt certainly all the diminution of Swiftneſs was 
only apparent, but the difficulty was to make thoſe 
Obſervations with ſufficient Certainty; but as the 
Queſtion was only about a Minute, more or leſs, 
in the greatneſs of the Sun's Diameter, and the 
Inſtruments were too ſmall to give it with Cer- 
tainty, every Obſerver might either add or take 
it away at his pleaſure, and diſpoſe of it in favour 
of his Hypotheſis, and fo the Queſtion would 


always remain undetermined. We ſhall give no 


more than this inſtance of the extream Impor- 
tance that even the ſmalleſt Quantities may be 
with reſpect to Aſtronomy ; tho! in all other . 

they 
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they are hardly worth notice. In general, it is 
eaſie to conceive that when we make uſe of a 
Quadrant for Obſervations, the proportion it bears to 
the Greatneſs, which it 1s to meaſure, is almoſt in- 
finitely little, ſince the thickneſsof a Silken Thread 
anſwers two Millions of Leagues in the Heavens ; 
thus the nicety and exactneſs of Aſtronomy requires 
large Inſtruments. 

An Occaſion happily offer'd it ſelf to Monſieur 
Caſſini to procure the largeſt that ever was made, juſt 
at the time when he was upon new modelling this 
Science. The Confuſion into which the Julian 
Calender was fallen, by the negle& of ſome Mi- 
nutes yezrly, awaken'd the Aſtronomers of the 
16th Century; they would find by Obſervation the 
Equinoxesand Solſtices, which the Calender did not 
give within ten Days at leaſt of the true time; and 
for that purpoſe Egnaxio Dante, a Dominican Fryer, 
and Profeiſor of Aſtronomy at Bologna, in the Year 
1575, drew in the Church of St. Petronia, a Line, 
which ſhew'd the Sun's way during the whole Year, 
and chiefly its arrival at the Solſtices. In the Year 
1653, that Church was enlarged, which put Monſ. 
Caſſini upon a deſign of drawing, in another Part of 
the Church, a Line that ſhould be longer and more 
exact and uſeful than that of Dante, which was not 
even a Meridian, As it was neceſſary that the 
Line ſhould be perfectly ſtreight, and that by its Po- 
fition it was obliged to paſs between two Pillars, it 
was thought at firſt it could not paſs, and muſt be 
loſt againſt one or the other. 
The Magiſtrates, who had the Care of Build- 
ing, ſcrupled giving their Conſent to fo doubtful 4] 
Project. Monſ. Caſſini, by a Treatiſe which he 

| publiſhed, 
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bliſhed, convinced them that it was practicable. 
e had taken his Meaſures ſo nicely, that the Me- 
ridian paſſed by the Sides of thoſe two dangerous 
Pillars, that had like to have made his whole De- 
miſcarry. 
5 round Hole horizontal, an Inch in diameter, 
bored through the Ceiling, and of a perpendicular 
Heighth of a thouſand Inches over a Marble Pave- 
ment, upon which the Meridan was traced, receives 


every Day, and ſends to the South upon that Line, 


the Image of the Sun, which there becomes Oral, 
and moves upon it from Day to Day, according as 
the Sun approaches or recedes from the Zenith of 
Bologna, When the Sun 1s as near it as it can be, 
one Minute of variation in its Heighth, is anſwer'd 
by four Lines of a Foot (Paris meaſure) upon the 
Meridian, and when the Sun is fartheſt off, two 
Inches and one Line; ſo that this Inſtrument is of 
an Exactneſs beyond what could have been ex- 
pected; it was made with a Care and Application 
that was almoſt ſuperſtitious. Father R3zccioli, a 
good Judge of theſe Matters, ſays, it was more An- 
pelical than Humane; the Particularities of it would 
be infinite. In the Mathematical Sciences, Pra- 
fHice is aSlave, and Theory its Queen, but here the 

Queen 1s abſolutely depending upon the Slave. 
This great Work being finiſhed, or at leaſt ſuf- 
ficiently advanced, Monſ. Caſſini publickly exhor- 
ted all the Mathematicians to obſerve the Summer 
Solſtice of the Year 1655. He ſaid, in that Poetical 
Stite, which the dry Study of the Mathematicks 
had not deprived him of, that he had ſet up an 
Oracle of Apollo of the Sun in a Temple, which 
might be confidently conſulted upon all he oy 
culties 


egg g. Hg a p SS. SFA 


The Life of Monſieur Cassini 203 
ficulties of Aſtronomy. One of the firſt Anſwers 
this Oracle render'd was, upon the Variation of 
the Sun's Swiftneſs; he declared poſitively in favour 
of Kepler and Bouillaud, that it was partly real; 
and thoſe whom he condemned ſubmitted them- 
ſelves. Monſ. Caſſini printed that fame Year a 
Treatiſe upon the Uſe of his Meridian, and Dedi- 
cated it to Queen Chriſtina of Sweden, who was 
ately arrived in Italy, and upon the account of her 
Taft for the Sciences was worthy ſuch an Enter- 
tanment. | 

The New Obſervations of Monſ. Caſſini were ſo 
exact and deciſive, that from them he compoſed 
Tables of the Sun, more certain than thoſe that had 
been hitherto publiſhed. It might have been ob- 
jected againſt him, that his Meridian was a great 
help, which other Aſtronomers wanted; but then 
that aſſiſtance was wholly owing to himſelf. 

Nevertheleſs his Tables had ſtill one defect which 
his Oracle did not fail to take notice of. Tycho 
Brabe firſt diſcovered that the Refractions increaſed 
the apparent Heighth of the Stars above the Hori- 
zn, but his Opinion was, that thoſe Ræfractions did 
not extend farther than to the 45th Degree, after 
which they entirely ceaſed. Monſ. Caſſini followed 
the ſame, but after many Trials and Geometrical 
Examinations of the Nature of Refraction, which 
till then had not been known, but by Obſervati- 
ons always liable to ſome miſtake, he found that 
they reached even up to the Zenith, tho from the 
45th Degree quite to the Zenith there was but 
one Minute to be divided among the 45 Degrees 
that remained; another ſeeming Trifle in Aſtrono- 
my, but of the utmoſt Conſequence. It is the "ow 
O 0 
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of Novelties (of thoſe even that are the beſt proved) 
to be contradicted. Among thoſe that oppoſe them, 
we count for nothing a Drawer of Horoſcopes, 
who writ againſt his Syſtem of Refractions, and ob- 
jected that he was not yet old enough to know them. 
Father Ricciali himſelf did at firſt ſcruple to ſubmit 
to it, but Monſ. Caſini cited him before St. Petro- 
nia, where he was very ſtrong. 
He made uſe of his new Theory of Refractions 
to compoſe ſecond Tables more exact than the for- 
mer; he joyned thereto the Parallax of the Sun, 
which he believed, tho* with ſome doubting as yet, 
could not be above ten Seconds, and thereby he re- 
moved the Sun from the Earth fix times farther than 
ler had done, and eighteen times more than 
ſome others. The Marq. Malva/i2 calculated Ephi- 
merides for five Years, beginning at 166 1. Mon. 
Gemignano Montanari, Profeſſor of the Mathema- 
ticks at Bologna, declared in Print, that when they 
computed by thoſe Ephimerides, the Inſtant in 
which the Sun ſhould arrive at a determinate 
Point of the Meridian of St. Petronia, it never 
failed to happen accordingly. Lans berg has been 
formerly convinced of falſifying his Obſervations 
to make them agree with his Tables; ſo much did 
the Aſtronomers flatter themſelves with attaining to 


that Agreement, and the reſt of Mankind, with 


enjoying the Opinion of others, even where there 
was no foundation for it. | 
But Monſieur Caſſini was interrupted in his Aſtro- 
nomical Employments, and forced to come down 
from the Region of the Stars, to apply himſcif to 
Affairs that were meerly Terreſtrial; the frequent In- 
nundations of the River Pa, its uncertain and irregular 
| Courle, 
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Courſe, the Diviſion of its Branches ſubject to 
changing, even the Remedies themſelves applied to 
this Evil (which ſometimes did nothing but increaſe, 
or remove it from one Country toanother) all this 
Iſay, had been an old and fruitful Spring of Dif- 
ferences between the little Governments bordering 
upon the faid River, and chiefly between Bologne 
and Ferrara. Thoſe two Cities, tho both ſubject 
to the Pope, are diſtin& Governments, and both of 
em have preſerved the Rights of ſending Ambaſ- 
ſadors to their Sovereign. As the People of Bo- 
logna had a great many things to regulate with 
thoſe of Ferrara, upon the occaſion of the Waters, 
they ſent the Marquis Tanara Ambaſſador Extra- 
ordinary to Pope Alexander VII. in the Year 1657, 
and order'd Monſ. Caſſini to accompany him in an 
Affair in which the Mathematicks had ſo great a 
part, perhaps too they were glad of that occaſion 
to ſhew the Romans the Acquiſition they had made 
of ſo learned a Man. | | 

Being at Rome he publiſhed ſeveral Diſcourſes 
upon the Buſineſs that carried him thither ; he 
went into the Detail of the whole Hiſtory of the 
Ps, which he extracted both from Ancient and 
Modern Books, and from all the Monuments that 
remained thereof ; for his profound Study of the 
Mathematicks had not excluded that of other kinds 
of Learning. He made, in the Preſence of the Com- 
mittee of Cardinals appointed for the Waters, a 
great many Experiments relating to that matter, and 
which ſerved to ſupport the Pretenſions of thoſe 
who had deputed him ; and he made appear the 


{ame Care and the ſame Exactneſs, that he was 
thought only capable of, in reſpect tothe Heavens; 
; O 2 accordingly 
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accordingly the Senate of Bologna were of Opinion, 
that they could not ſufficiently reward his Services, 
but by conferring upon him the Office of Superin- 
tendant of the Publick Waters, an Employment of 
which we have before given an account in the Life 
of Monf. Guglielmini. They joyned him in Buſi- 
neſs with ſeveral Cardinals, to ſhew, that tho? he 
was a great Mathematician, he was as well quali- 
fied for worldly Affairs as other Men. 

In the Year 1663, Don Mario Chigi, Brother to 

Alexanderthe VII. and General ofthe Holy Church, 
gave him the Direction of the Fortifications of For: 
Urbano, of which he never dreamt : He found him- 
ſelf then transferred at once to the Military Ser- 
vices, and applied himſelf to repair the old Works 
of that Place, and to make new ones ; but in the 
midft of thoſe Occupations, he always beſtowed 
ſome Contemplations upon the Stars. 

Mention has been already made in the Life of 
Monf. YV:vieni, of the Diſpute that happened be- 
tween the abovementioned Pope and the Great Duke 
of Tuſcany about the Waters of Chiana, and of the 
ſhare Monſ. Caſſini had in that Buſineſs. The 
Pope, who had demanded him of the Senate of 
Bologna for that purpoſe, order'd the Cardinal 
Roſpiglioſs, afterwards Clement IX. to acquaint them 
that he had conceived a particular Eſteem for Monſ. 
Caſſini, and intended to take him into his Service, 
without prejudice to his Eſtabliſhment at Bologna ; 
and indeed that Pope called him often to him to 
hear him Diſcourſe upon the Sciences, and pro- 
miſed him great Preferments if he would take up- 
on him the Ecclefiaſtical Function, for which he 
looked ur on him to be very well qualified, by the 

e integrity 
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integrity and purity of his Manners. The Tem- 
ptation was ſtrong, for in Italy a learned Clergy- 
man may rife to ſuch a Rank as hardly to give 
place to Kings themſelves ; there is no other Con- 
dition in that Country capable of ſuch great Re- 
wards ; but Monſ. Ca//imz did not find himſelf called 
to it, and the ſame Piety which rendered him worthy 
of coming into the Church, kept him out of it. 

At the end of the Year 1664, there appeared a 
Comet, which he obſerved at Name in the Palace of 
Chigi, in the Preſence of the Queen of Sweden, 
who her ſelf likewiſe made Obſervations, and ſicri- 
ficed her Nights to that Curiofity. He depended 
ſo much upon his Syſtem of the Comets, that after 
the two firſt Obſervations, which were the Night 
between the 17th and 183th of December, and the fol- 
lowing, he boldly marked out for the Queen upon the 
Celeſtial Globe, that Courſe which the ſaid Comet 
was to take ; when he had made jhis fourth Obſer- 
vation, which was upon the 224, he affirmed, 
that it was not yet in its greateſt Proximity to the 
Earth ; upon the 234, he foretold that it would 
arrive there the 29th, and tho? at that time it ſur- 
paſſed the Moon in Swifneſs, and ſeemed as if it 
would have made the Tour of the Heavens in a little 
time, he had the Courage to aſſert that it would 
ſtop in Aries, from which it was not above two 
Signs diſtant, and that after it had been there Sta- 
tionary, its Motion would then become Retrograde, 
in reſpe& to the Direction it had had before; theſe 
Predictions met with a great many incredulous Per- 
ſons, who maintained that the Comet would diſap- 
point the Aſtronomer, and who wiſhed it alſo even 
to the end; after which, K they ſound mw : 
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had perfectly ſubmitted it ſelf ro his Laws, they, 
like the Comet it ſelf, moved backwards, and faid 
there was nothing more eaſie than what Monſieur 
Caſſini had done. | 

There appeared a Second in the Month of April 
1665; he preſently made a Calculation or Table 
for it, which confirmed what he had done upon the 


8 Comet; ſome of thoſe who did not be- 
1 


eve him, ſet themſelves to imitate him, but un- 
fortunately ; they would likewiſe form Syſtems, 
and that the new Comet was the fame 
with the other, but the very Obſervations 
refuted them. As for him, about 8 or 10 Days 
after the firſt Appearance, he publiſhed his Table, 
in which the Comet was Calculated with the fame 
Exactneſs as if it had been an old Planet; he like- 
wile publiſhed at Rome the fame Year, a Latin Trea- 
tiſe upon the Theory of theſe two Comets, and De- 
dicated it to the Queen of Sweden, and ſome Ita- 
han Letters, which he infcribed to the Abbot Oc- 
tavio Falconieri, in which he entirely diſcovered 
his Secret; an Abridgment of which may be ſeen 


in the Hiſtory of the Academy for the Years 1706, 
and 1708. 

The Queen of Sweden having received from 
France an Ephimerides of the Motion of the firſt 
Comet made by Monſ. A»zout, a moſt profound 

thematician and nice Obſerver, and having com- 
municated it to Monf. Caſini, he diſcover d therein, 
thro* ſome affected Diſguiſements, the very ſame 
Hypotheſis that he had made uſe of with fo great 
Succeſs, He writ to the Queen, and the aforeſaid 
Abbot about it, with a Satisfaction which one might 
caſily perceive was fincere, and which chiefly con- 


ſiſted 
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fiſted in obſerving that the Truth of his Syſtem 
was eſtabliſhed by ſuch a Conformity, nor was he 
at all troubled that another Man ſhared in the Glo- 
ry of it. This Syſtem induced him to believe 
that the ſame Comets might appear again after a 
certain time; and we have likewiſe reported after 
him, in the Hiſtories of 1699, 1702, and 1706, 
all the Arguments that might ſupport that Notion, 
which has aggrandized the Univerſe and augmented 
its Pomp. 

He was about this part of Aſtronomy (fo new 
and fo little handled) when the Pope fent him back 
to Tuſcany, to treat along with the Miniſters of 
the Great Duke upon the Buſineſs of the Chiana, 
and at the fame time beſtowed upon him the Su- 
perintendance of the Waters of the Eccleſiaſtical 
State; when he had diſcharged himſelf of thoſe 
Commiſſions, he rerurned to his Pleaſures, that is, 
to his Obſervations of the Heavens. 

It was at Citta della Pieve in Tuſcany, the ſame 
Year 1665, (ſufficiently memorable for Learned 
Events) that he diſcovered plainly, upon the 
Dick of Jupiter, the Shades which its Satellites 
caſt upon it, as they paſſed between Jupiter and 
the Sun, His Buſineſs was to diſtinguiſh thoſe 
Shades from the Spots of that Planet, ſome of 
which were fixed and others moveable ; but thoſe 
that were fixed, were only fo for a time; and he 
did diſtinguiſh them fo well, that it was by a fixed 
Spot well aſcertained, that he found out that Ju- 
piter turned round upon its Axis in the ſpace of 
9 Hours and 56 Minutes. The Learned diſputed 
with him the Diſtinction between the Shades and 
the Spots, tho? he had demonſtrated it Geometri- 
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trically, and had foretold both the Times of the 
going 1n or coming out of the Shades upon the ap- 
parent Disk of Jupiter, and thoſe where the fixed 
Spot was to a therein by the Revolution of the 
Globe. But it muſt be owned, that the extream 
ſubtilty of theſe Enquiries, and the very nice, and 
till then the new Uſe that was to be made of 
Aſironomy, and of Opticks together, might be 
allowed to meet with Oppoſition from the Learned 
eſpecially, who will not ſubmit ſo readily as others 
to be inſtructed. The Suſpenſion of our Belie does 
honour to the fineſt Diſcoveries. 

Thoſe of Monſieur Caſſini were by ſo much the 

more important, that of all the Planets, *tis Jupi- 
terat preſent in whom we are moſt concerned. [t 
is he that can decide the Queſtion of the Mobility, 
or Immobility of the Earth; he ſhews to the Eye, 
and even more apparently than can be proved with 
us, all that Copernicus did only conjecture about 
the Earth, and that too with a kind of Raſhneſs. 

If we are Turprized that ſo great a Body as that 
of the Earth ſhould turn upon its own Axis, Ju- 
piter, a thouſand times bigger, moves two times 
and a half more ſwiftly ; and if we think it ſtrange 
that the Moon alone ſhould have the Earth for the 
Centre of its Motion, for Moons or Satellites have 
Fupiter for the Centre of theirs. 

When they could no longer deny the Truth of 
Monſ. Caſſini's Diſcoveries, they endeavoured to rob 
him of the Honour of them. In the Month of Fh. 
1667, he laid hold upon a favourable Opportunity of 
obſerving Mars in his approaches to the Earth, and 
he judged by the Motion of ſome of its Spots, that 
chat Planet turned upon its Axis in the ſpace of 
- | : | 5 2 4 
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24 Hours and ſome Minutes. Thoſe that obſerved 
it at Rome, to whom he had writ concerning it, 
had a mind to have prevented him, but he aſſerted 
his own Right very well, and proved that their Ob- 
ſervations were both poſteriour to his, and not fo 
exact: He fixed the Revolution of Mars to 24 
Hours 40 Minutes; a new Glory for Coperni- 
cus, Whole Sy ſtem was corrobarated in propor- 

tion as the ws diſcloſed themſelves to the 
Eyes of Monf. Caſini. In the fame Year he like- 
wiſe diſcovered ſome Spots upon the Disk of Venus, 
and was of Opinion, that its Revolution might be 
pretty near equal to that of Mars ; but as Venus, 
whoſe Orb is between the Sun and us, is liable 
to the ſame Variations of Phaſes as the Moon, and 
that by that Means the returns of its Spots are very 
hard to be difcovered with certainty, he determined 
nothing poſitively, and his Caution upon doubt- 
ful Diſcoveries was a Confirmation of he Certain- 
ty of the reſt. 

In ſpight of the regard that ought to be paid to 
his ufefal Application to the laden of the 
Heavens, the neceſſity of having Recourſe to him 
did too often divert him from thoſe Studies. Be- 
tides the Employments that he had already, and 
which were foreign to the Buſineſs of Aſtronomy, 
they put upon him the Inſpection of the Fortifica- 
tions of Perugia, and Repair of the Bridge called 
Felix, which "the Tiber — to ; ca he or- 
der d a Work that prevented this Diforder. As he 
was poſſeſſed of a general Love for the Sciences, 
he would likewiſe abandon himſelf ſometimes to 
voluntary Diverſions. 
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When he treated with Monſ. Fivien: upon the 
Affair of the Chiana, he had made ſeveral Phyſical 
Obſervations upon  Inſefs, which Monſ. Montal- 
bani, to whom he communicated them, cauſed to 
be publiſhed in the Works of Aldrovandus. Fi- 
nally, the Experiments about the Transfuſion of 
the Blood made in Englandand France, and which 
concerned none but the Phyſicians and Anatomiſts, 
being become very famous, he had the Curioſity to 
repeat them himſelf at Bologna; fo eagerly did his 
Paſſion for Knowledge hurry him on to different 
Odjects; for the fame Reaſon, as he paſſed thorow 
Florence, in his Journies from Bologna, to Rome, 
the Great Duke and Prince Leopold cauſed Aſſem- 
blies of their Academy Del Cimento to be held in 
his Preſence, in the Opinion that he would com- 
municate ſome of his Lights to them. 

In the Year 1668, he publiſhed the Ephimerides 
of the Stars of the Medicis, for in Italy they are 
very jealous to retain that Name for the Satellite: 
of Jupiter. Galileo, their firſt Diſcoverer, 
had in vain attempted' to Calculate their Mo- 
tions, and the Eclipſes which they cauſed in 
Jupiter, by depriving him of the Sun, or which 
they themfelves undergo by falling into his Shade ; 
in effect it looks like an exceſſive and condemnable 
Boldneſs for Humane Minds to aſpire to ſuch 
Knowledges. All the Planets move in different 
Planes, which paſs by the Centre of. the Sun; that 
in which the Earth movesis the Ecliptick, the Orbit 
of Jupiter is another Plane inclined to the Ecliptict 
from a certain Number of Degrees, and cutting it in 
two oppoſite Points. This Inclination of the Orbit of 
Jupiter to the Ecliptick, and their common Inter- 
ſections, tho enquired into by the Aſtronomers af 


all 
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all Ages, and after a long ſequel of Obſervations, 
are ſo hard to be determined, that different Aſtro- 
nomers diſagree very much with one another about 
them, and ſometimes even one and the fame Aſtro- 
nomer cannot agree with himſelf. The reiſon is, 
becauſe theſe Planes, tho' real, are inviſible, and 
cannot be perceived but by the Mind, nor diſtin- 
guiſhed but by a great Number of N nice Ar- 
gumentations. What ſhall we then think of Planes 
that are much more inviſible, if one may ſo ſpeak, 
in which the Satellites of Jupiter do move? It 
has been neceſſiry to diſcover what Angles their 
Orbits make with that of Jupiter, and between 
themſelves and with our Ecliptick, and beſides what 
is the different greatneſs of thoſe Angles as they 
are ſeen, or of the Sun, or of the Earth. Ina 
word, in the Tables of theſe new Stars there enter 
25 Elements, that is to ſay, 25 fundamental Know- 
ledges or Determinations. It is not only therefore 
a great Effort of the Mind, to gather together and 
range ſo many Materials neceſlary to a Building, 
but likewiſe it is as great a one to know how many 
of thoſe Materials are neceſſary, and not to forget 
any one of them. 

As ſoon as Monſ. Caſſini's Tables appeared, all 
the Aſtronomers of Europe, who were warned by 
them af the Time of the Eclipſes of the Satellites, 
obſerved them carefully ; among the reſt, Mon- 
fieur Picard, one of the Members of the new-born 
Academy of Sciences, and he found pretty often 
that they anſwer'd to the Heavens with greater ex- 
actneſs than the Author himſelf had promiſed ; wha 
reſerved to himſelf a Power of rectiſying them 
hereafter. He had done that for four * 7 
| loons 


214 The Life of Monſieur CAS SIN I. 
Moons vaſtly remote from us, and very lately known 
to us, which all the Aſironomers of 24 Centuries 
bad with much difficulty done for one Moon. 

Monſ. Colbert, who by the King's Directions 
had formed the Academy of Sciences in 1656, 
defired that Monſ. C2//mi might correſpond with 
them; but the Paſſion that Miniſter bad for the 
Glory of his Country, would not ſuffer him to 
be contented with a bare Correſpondence, but in- 
duced him to invite him by Count Gragiani, Se- 

of State to the Duke of Modena, to come 
into France, where he ſhould receive a Penſion 
from the King equal to the Employments he had 
in Italy. He made anſwer, That he could not 
diſpoſe of himſelf, nor accept of the Honour his 
Majeſty was pleaſed to do him without the Ap- 
probation of the Pope, who was then Clement the 
IXth. Whereupon the King deſired the Loan of 
him from his Holineſs, and from the Senate of 
Bologna by the Abbot of Bourlemont, then Auditor 
of the Rota, only for ſome Years; they were 
afraid they could not obtain him without that Li- 
mitation, which probably was added for that pur- 
poſe. They did him the Honour to believe thit 
—_ neceſſary, and condeſcended to make uſe 

It. 

He arrived at Paris in the Year 1659, being 
called from Italy by the King, as So/igenes another 
famous Aſtronomer was invited from Egypt to 
Rome by Juli us Ceſar. The King received him 
both as an uncommon Min, and as a Stranger that 
abandoned his Country for his fike. His Inten- 
tions were not to ſtay in France; and accordingly, 
at the end of ſome Years, both the Pope and the 

Govern- 
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Government of Bologna, who had continued his 
Salaries to him, earneſtly defired him back again 
but Monſ. Colbert did no leſs warmly diſpute the 
matter with them, and had at laſt the Pleaſure of 
conquering, and in the Lear 1673, procured him 
to be Naturalized in France. The fame Year he 
married Geneveva the Daughter of Monſ. Delaitre, 
a Lieutenant- General. The King when he ap- 
proved of his Marriage, had the Goodneſs to tell 
him, that he was glad to ſee him become a French- 
man for ever. Thus France extended her Con- 
queſts even into the Empire of Learning. 

Monſieur Caſſini having been a Foreigner, had 
reaſon equally to fear the partiality of the Pub- 
lick, either in his Favour or to his Prejudice, and 
without a great Sock of Merit, he could not have 
faved himſelf from the Danger of either. He was 
ſenſible that he was going to begin a new Career, 
which was fo much the more difficult, as that for 
the ſupport of his Reputation he was obliged to 
ſurpaſs it. We ſhall not give the Detail of all that 
he did in France, but only hint at ſome of the 
moſt remarkable Paſſages. 

The Academy having in the Lear 1672, ſent 
ſome Perſons to make Obſervations in the Iſland 
of Cayenne near the Equator, becauſe a Climate 
ſo different from ours was likely to furniſh a 
number of Obſervations very different from thoſe 
which are made here, and which might therefore 
be of great uſe to us, they confirmed all that Mon- 
fieur Ca//inz had laid down ſeveral Years before by 
Arguments and Theory about the Parallax of the 
Sun, and the Refra&ions ; fo nice an Aſtronomer 
is almoſt a Prophet, and may pretend to the Glory 
of Aſtrological Predictions. More- 
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Moreover, one of the principal Defigns of that 


Mars, at that time very near the Earth, whilſt 


the Academy obſerved it hete. This Method of 
knowing the Parallaxes by Obſervations made at 
the ſame time in very diſtant places is ancient; 
but Monſ. Caſſini found out another, whereby one 
only Obſerver was ſufficient, becauſe that one 
fixed Star anſwers to a ſecond. Mr. Whiſton, a 
famous Engliſh Aſtronomer fays, that this Notion 
has ſomething of Miraculous in it. 

Theſe two Methods concurred in giving the fame 
Parallax to Mars, from whence that of the Sun 
followed ; after a long Uncertainty it was deter- 
mined at ten Seconds; and conſequently there is 
no longer room to doubt that the Diſtance of the 
Sun from the Earth 1s at leaſt 33 Millions of 
Leagues, which is much farther than has been 
hitherto believed. All the Diſtances of the other 
Planets are augmented in proportion, and the 
Bounds of our Yortex removed very much back- 
wards. 

In the Month of December 1680, there ap- 
peared a Comet which has been famous, Mon- 
fieur Ca//mi after the firſt Obſervation? told the 
King, in the Preſence of all the Court, that it 
would follow the ſame Courſe as that other Pla- 
net obſerved by Tycho Brabe in 1577. He was 
in a manner deſtined to make theſe kinds of Pre- 
ditions to crowned Heads. What made him fo 
poſitive upon one only Obſervation was, that he 
had found that moſt part of the Comets, whether 


of thoſe that he had ſeen, or that had been ob- 
| ſerved 


Voyage to Cayenne was to obſerye the Parallax of 


Mon. Caſſini, and the reſt of the Aſtronomers of 
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ſerved by other Aſtronomers, took a particular 
Road in the Heavens, which for that Reaſon he 
called the Zodiac of the Comet; and as that of 
1680, appeared in that Zodiac like the Comet of 
1577. He was of Opinion that this would follow 
that, and fo it did. 

In 1683, he perceived for the firſt time a Light 
in the Zodiac, which perhaps had been already ob- 
ſerved, tho* but very rarely; but as it had only 
been taken for a Tranfient Phenomenon, it was 
not much regarded. As for his part, he preſently 
conjectured by the Circumſtances of this new 
Light, that it might be of a durable Nature; he 
formed a Theory of it, which taught him the Times 
when it might appear again, being freed and dif- 
entangled from Crepuſcules or Twilights with 
which it is often confounded ; and he found after- 
wards, that it might be returned to our Eyes by a 
matter which the Sun ſhould protrude out of it ſelf, 
much beyond the Orbit of Venus, in which it would 
be involved *till that Diſtance. As this Light is 
not always viſible at thoſe times when it ſhould be 
ſo, it ſeems as if that Derivation of Matter were 
unequal and irregular, like the Production of the 
Spots of the Sun. This Phenomenon was fince 
obſerved n divers places, and even in the Eaſt- 
Indies And if Monſ. Caſſini be not the firſt Man 
that aw it, at leaſt is he the firſt who has taught 
others to view it, and procured to it that Atten- 
tion which it deſerved ; nay more, he judged 
from the Beginning, that if this Light could be 
leen in the preſence of the Sun, it would make 
t, what is call'd the Hairy Comet; this was a 
Conſequence of his Syſtem z but perhaps, he _ 
| | c 
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ſelf ſcarce ever expected to fee it verified. In +6 
1706, when there was an Eclipſe of the Sun, Men ¶ Sun 
ſaw in thoſe where it was total, a luminous ofte 
Hairineſs about that Planet, exactly ſuch a one as ¶ gub 
Monſ. Caſſini had foretold, and which, if it were I uin 
not the very fame that he had foretold, was not to ll gel 
be accounted for at all. the 

In 1684, he compleated the World of Saturn, ¶ the 
which had remained very imperfect. Monſ. Hy- che 
gens, in the Lear 1655, diſcover'd one Satellite or I ,, 1 


Moon about that Planet, which was the only one 
a long time, but has been ſince found to be but 
the fourth, reckoning them from Saturn, In 1671, 
Monſ. Caſſini diſcover'd the third and the fifth, 
and was fully ſatisfied about them in 1673. Finally, 
in 1684, hediſcover'd the firſt and the ſecond, ſince 
which there has been no more found. "Theſe Dif- 
coveries require a great Niceneſs in Obſervation, 
and the utmoſt Exactneſs, witneſs the Error into 
which Father Rbita fell, a learned Man other- 
wile, who took ſome little fixed Stars for new Sa. 
tellites of Jupiter, and thereupon made his Court 
to Pope Urban the VIIIth, by naming them Aſtra 
Urbanoftaviana, an odd Name, and which would 
not at all have been proper, even tho his Satellites 
had been real. Thoſe of Saturn have be thought 
worthy of a Medal in the Hiſtory of the King, 
with this Inſcription ; Saturni Satellites primum 
cogniti. 

Here follows another Event of a more ſingular 
Kind than all the reſt. Monſ. de la Loubere, the 
King's Ambaſſador at Siam, in 1687, having ſtu- 
died that Country as a Philoſopher and Learned 
Man, as far as his ſhort Reſidence there would 


permit, 
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permit, brought from thence a Method, which 
was there uſed in Calculating the Motions of the 
Sun and Moon. It is not Tables 
after our manner, but by the ſimple Additions or 
Subtra&ions, Multiplications or Divifions of cer- 
uin Numbers, of which one farce ever ſees any 
Relation to the Heavenly Motions, and whereof 
the barbarous and unknown Terms do ſtill increaſe 
the Strangeneſs of the Calculation. Every thing 
therein is Confuſion and Obſcurity, which ſeems 
to be affected, and perhaps may really be ſo; for 
Myſtery is the Portion of Barbarity. Monſ. de Is 
Loubere ſent this frightful Enigma to be ſolved 
by Monf. Caſſini, and according to the Condition 
and State of Sciences at preſent in the Eaſt, there 
is all the reaſon in the World to believe, that 
altho* theſe Rules may be purſued there, it would 
have been very difficult to have found any one 
among them that could underſtand them. Never- 
dees 
neſſ 


Monſ. Caſſini penetrated into thoſe Dark - 
es; and diſcover'd therein two different 

cha's, which they had not at all diſtinguiſhed ; 
the one a Civil Epocha, which fell out in the Year 
544, before the Birth of Jeſts Chriſt , the other 
an Aſtronomical, for the Year 638, after the ſaid 
Birth. He obſerved very happily that Pyrhagores 
was alive in the time of the firſt Fhocha, he 
whoſe Opinions the Indians follow even to this 
Day, or perhaps who followed thoſe of the In- 
dians, Theſe two Epocha's being found, were 
the Key of all the reſt, but ſuch a Key as could 
not be managed without great Skill. It appears 
by the unravelling of this Method, that thoſe 
P Authors 
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Authors were pretty... well. 
Motions of the Sun and the Moon, and they could 
not be ſuſpected to have borrowed fo different a 
mannex, of Calculating. from the Weſtern Nations. 
Monf. Caſſini. muſt. haue heen very familiar with the 
Heavens to find them out in ſuch a: Diſguiſe, 

His Enquiry into this Indian Calendar led him 
to new Reflections upon our own ; with a Mind 
full of heavenly Motions, of Combinations and of 
all the Periods or. Cycles that have been found 
out, he invented: ane which he called Luni-ſolar 


and Poſchal, becauſe its Effect, accordivg to the 


Deſign. of all the Eccleſiaſtical Calendars, was to 
make- the Motions of the. Sun and Moon confor- 
mable, with reſpect to the Feaſt of Eaſter. This 
brings back the New Moons to the ſame Day of 
the Gregorian Lear, to the ſame Day of the Week, 
and almoſt to the ſame Hour of the Day ſor the 
ſame Place, which is the utmoſt exactneſs in the 
matter of Calendars. | 

Moreover, it is very. Happy and even Sacred, 
ſoraſmuch as it has for its Epachg the Year of the 
Birth of 7eſus Chriſt; and as Monſ. Caſſini by 
Calculating found in that Year a Conjunction of 
the Sun with the Moon upon the fame Day with 
the Equinox, which was the 24th of March, the 
Eve of the Incarmtion, according to the ancient 
Tradition of the Church; this Epocha was at the 
ſame Time A/ronomical, by its falling in with the 
Equinox and the New Moon, and Civil too, by 
the greateſt Event that ever happen'd upon the 
Earth. This Period is of 11600 Years, and all the 


others that have been invented rolled therein. The 
World 
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World has not ſeen as yet any more than about 
the laſt Third of one of theſe Periods, which ended 
upon the Duy of the Incarnation ; and a little 
more than the 7th part of another Beginning. 
© Monf. Cuſſini in the Year 1693, publiſhed new 
Tables of the Satellites of Jupiter, more exact than 
thoſe of 1668, and brought to their utmoſt Per- 
ſection. He added to it a very inſtructive Diſ- 
courſe upon the fine Aſtronomy of Jupiter, of 
which he kept nothing back. He render'd it both 
ealy to every Body, whereas it was only fo to the 
Aſtronomers before, and ſo nice, that moſt times 
the Obſervarions agreed with his Calculation, even 
within the Minute. And accordingly theſe Ta- 
bles that were calculated for the Meridian of Paris, 
dad the Honour to be taken for a perpetual Stan- 
dard eſtabliſhed at Paris, which would give its 
immediate Obſervations, and by comparing them 
with thoſe that were made in other Places, a great 
number of Longitudes were diſcover d. We find 
that the Knowledge of this World of Jupiter, 
which is 165 Millions of Leagues remote from 
us, has produced that of the Earth, and has al- 
moſt changed the Face of it. Siam, for inſtance, 
is now found to be 505 Leagues nearer to us, than 
it was thought to be before. On the contrary too, 
from the Heavenly Spaces that had been made too 
{mall, the Terreftial had been computed too large, 
a natural Conſequence of our Situation, and of 
the firſt Prejudices. 

In 1695, Monſ. Caffini made a Voyage to ah; 
at another time perhaps we might have apprehen- 
ded ſome Returns of Ten for his own Coun- 

2 try, 
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try. But as after the Death of Monſ. Colbert, he 
had wihſtood very preſſing and very advan- 
tageous Offers made him by the Queen of Sweden, 
who would have called him back thither; we were 
ſecure of his Fidelity to his new Country. He 
took with him the only Son that remained, and 
who is at preſent a Member of the Academy ; 
another of his Sons had been killed at Sea the nine 
Year, in an Engagement with an Exgliſ> Ship 
whilſt he boarded and took her. Monſ. Caffini 
did not fail to make a Viſit to his Meridian of 
St. Petronia, which wanted him. The Vault which 
admitted the Sun was ſunk, and the Hole that had 
been made in it was no longer perpendicular, as it 
ought to be. Monſ. Guplielmini had remedied that 
Diſorder; but ſince then the Pavement upon which 
the Meridian was drawn had loſt its exact Level. 
In ſhort, Monf. Caſſini arrived there ferfonably to 
repair his firſt Work, and the only one he had left 
to Italy. He was willing to extend his Cares to 
Poſterity, and therefore deſired Monſ. Gruglieimini 
to Publiſh an Inſtruction of all that was neceſſary 
to be done for the Conſervat ion and Reparation ot 
this great Inſtrument. Monſ. Guglielmini did fo, 
and therein made mention of Monf. Caſſini, as a 
Scholar would have done of his Maſter. 

This Meridian of S. Petronia was the 60coocath 
Part of the Circumference of the Earth ; but there 
was another undertaken in France which would be 
the 45cocoth Part of the ſame Circumference, and 
which conſequently would give the Meaſure of 
the ſame Diameter of the Earth with ſuch an ex- 
actneſs, as was never heard of, nor hoped fer 'till 

© now, 


E S. ST ODS OPSE=SSS MSDE 


De Lifeof Manſour CasSsINI. 223 
now, but which is the Neceſſary and only Foun- 
dation of all the Aſtronomical Meaſures: Tis the 
famous Meridian of the Obfervatory, begun by 
Monf. Picard in 1669, continued by Monf. de la 
Hire, in 1683, on the North fide of Paris, and 
on the South by Monf. Caſſini, and at laſt carried 
on by the fame Monf. Caſſini in 1700, to the ex- 
team parts of Ror//ilon. Monſ. Caſſmi has had 
the honour of finiſhing it; ſole Author of the 
Meridian of Bologna, and Author of the greateſt 
part of that in France, the two fineſt Monuments 
that Practical Aſtronomy has ever raiſed upon 
Earth, and the moſt Glorious for the Induſtrious 
—_— of Men. 

Our Hiſtories of 1701, and 1704, have taken 
notice of that which was done at Rome about the 
Gregorian Calendar: The Pope order'd that the 
Congregation of Cardinals, to whom that matter was 
refer d, ſhould confult Monfieur Caſſini about it; 
Italy feemed to require back of France what ſhe had 
given to her; and France upon tliis occaſion received 
in the Place of Monſieur Caſſini a Perſon formed by 
his Hands, which was his Nephew Monſieur Ma- 
raldi, who having a great Taſt and Inclination to 
the Sciences, and particularly to Aſtronomy, came 
in 1697 into France to be with his Uncle, 
who was ſo capable of teaching him. When the 
Buſineſs of the Calendar was in Agitation at Rome, 
Monſieur Maraldi was there, and the Pope aſſocia- 
ted him to that Congregation, which ſtood in need 
of a Man that could bring Monſicur C//in!'s 
Spirit along with him. 
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| Befides all that we have related concerning him, 
he has enriched Aſtronomy with a great number of 
fine and i ves 4 ſuch as the Invention 


ingenious Me 
of the Longitudes in 1661, by the Eclipſes of the 
Sun, which it was not thought could ever have 
deen applied to that purpoſe ;, the explaining the Li- 
bration of the Maon, by the Combination of two Mo- 
tions, one of which is that of a Month, and the 
other is made about its Axis in a time pretty near 
equal; the manner of finding :be true Poſition of the 
Spots of the Sun upon its Glebe ;, that of deſcribing 
kinds of Spirals, which repreſent all the apparent 
Odneſſes of the Motion of ihe Planets, and point out 
their Places in the Zodiac day by day; beſides ſe- 
veral othets, which may ſerve for future Aſtrono- 
mers, as ſo many Means of attaining to his Know- 
ledges, altho* they ſhould not come up to his Ca- 
. SH 

” underſtood the Heavens not only as they are 
in themſelves, but ſuch as they have been con- 
ceived by all thoſe who have ever formed any Idea 
of them. If there happened to be in an Author, that 
did not at all treat of Aſtronomy, any Paſſages that 
had theleaſt relation thereto,they never eſcaped him. 
All that was writ upon that Subject ſeemed to be- 
long to him; and were it never ſo much concealed, 
he found it out and challenged it. 

In the laſt Years of his Life he loſt his Sight, 
a Misfortune common to him with the great Galileo, 
and perhaps for the ſame Reaſon, for nice Obſer- 
vations require a great effort of the Eyes, Accord- 
ing to the Humour of Fables, theſe two great Men 
that pave mae ſuch Diſcoveries in the Heavens, 


may 
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may be gomparedto Tirefias, who was firuck blind for 
having pried into ſome of the Secrets of the Gods. 
 Monheur Caf/ini died the 14:h of. September 
1712, at the Age of 87 Years and a half, without 
Sickneſs, without Pain, and thro' the {ole neceſſi 
of Dying ; he was of a Healthy and Robutt 
Conſtitution ; and tho” the frequent Watchings, ne- 
ceſſary in Obſervations, are dangerous and fatiguing, 
he had never been acquainted with any ſort 
of Infirmity. The Conſtitution of bis Mind was juſt 
like that of bis , even and tranquil, free from 
thoſe vain Inquietudes and fooliſh Agitations which 
are the moſt painful and moſt incurable of all Di- 
ſeaſes; even his Blindneſs did not deprive him of 
bis accuſtomed-Eafineſs and good Humour : A great 
Stock of Religion, and what is yet more, the Pra- 
fice M it, did very much contribute to this perpetual 
Calm of his Soul. The Heavens, that declare the 
Glory of their Creator, never ſpoke more intelligibly 
thereof to any Body than to bim; nor was any one 
ever more convinced of it : Not only à certain Cir- 
cumſpect ion, pretty uſual to thoſe of bis Country, but 
alſo his natural and ſincere Modeſly would haue 
made even the moſt envious Tempers pardon his 
Talents and Reputation , one obſerved in bim that 
Candor and Simplicity which is ſo amiable in 
great Men, and yet it is more common to them than 
to others. He communicated, without ſcruple, his 
Notions and Diſcoveries, at the hazard of ſeeing 
bimſelf robbed of them, being more deſirous of ren- 
dring them ſubſervient tothe promoting the Sciences, 
than to bis own Glory. He communicated bis 
Knowledges, not out of vain Boeffing but to make 

_ Others Wiſer, Finally, one might apply to him, * | 
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be bas obſerved bimſelf in ſome of bis Works, that 
Joſephus ſaid of the Old Patriarchs Chat Gon 
had granted them a long Life, as well fo2 the re. 
mam of their Uirtue, as ſo afoding them occa- 
ſjons of rendring Geometry and Afronomy moze 


enſionary Academiſt is ſupplied by 


His Place of P 
Monſ. Caſſini his Son. 
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Extracted from the 


WORKS 


whoſe LIVES 
are Publiſhed in the Fiſk Pazr, and from 
thoſe of ſeveral other Acapemists 
ſtill living. 
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4 5 Diſſertation upm Teertn. 


12 ieur de la Hire the Younger, has 
| obſerved that in Adult People, the 
Bone of the Toath grows no more, 


y (which is alſo the Caſe of all other 
Bones) but only the Scalesor Enamel, 


as FT calls wt This is certain, that the Teeth of an 


Old Man taken out of their Sockets, are no longer 
than thoſe of a young or middle-aged Man. 


The 
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2 of the Teeth — a Subſtance quite dif- 

| infinite 

e Thrradh which are faſten d 

. ine ty 24 Roots, in 2 manner like 

Ui and This Conſtruction is eaſily ſcen 

Tasth, in which ane. may obſerve that 

Fibres which take their riſe near that part 

- 7 the — that touches the Gums, are much in- 

clined 2 wo Bone, and as it on mp — N each 

q r 

Wb of th Hervey Aloo they * 

better enabled to reſiſt 2 Eft 7 — are obliged 
to make in that Part. 

Monfieur De {a Hire is of Opipion, that the In- 
creaſe of theſe Hibres is made aſter the ſame man- 
er as that of the Nails. If by any Accident a 
bule Part of the'Enanjel or Scale is broken, ſo that 
the Bane be left-naked, that is to ſay, the Roots of 
the Fibres of the Seale be carried away, the Bone 
will grow rotten in that place, and. — Tooth muſt 
abſolutely periſh, — any poſſibility of _— 

it, for the Bones in Animal ies can never bear 
tobe naked. 6 

| There are, however, ſome 0 the Scales of 
whoſe Teeth are worn out, perhaps with much 
rubbing them, the Bones of which appear without 
Perifhing : But the reaſon of that 1s, becauſe they 
ate nat actually naked, and becauſe there does {till 
remain a very thin Scale ſufficient to preſerve them. 
But the Layer i is ſo thin as to be traſparent, and you 
may ſee the Yellow Colour of the Tab through 
. 


Sometimes 
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Sometimes the Teeth are broken, and the Bone 
expoſed without any Inconvenience ;but the Reaſon 
of that is, becauſe they are ſtopt, that is to ſay, 
the Root of the Tooth, into which a little Branch 
of the Nerves come, being entirely ſtopt, all Com- 
munication between that Branch and the Source of 
the Nerves is interrupted, and conſequently al 
Senſation. The Teeth are not thus ſtopt but in 
Old People. 

It may happen that in ſome Teech, the Fibres 
which compoſe the Scale, are only united in the 
— but not exactly next the Bone, as 
| plain enough in the Baſis of thoſe Treth 

te called the Grinders, in which you may 
ſee the Separation of the Lamina; but the extream 
Parts of the Fibres being worn away by little and 
little, if the Separation between two 
ſhould be made large enough to receive any of the 
little hard Particles of the Food, that will cauſe 2 
little Hole in the Baſis of the Tooth, and conſe- 
tly the Bone being uncover'd will periſh in 
ime ; this may be a little helped, by ſtopping the 
Hole with Lead, which hinders the — Food 


from penetrating to the Bone, and cauſing Pain in 
it. 


1 
Upon 
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| 178 a Philoſopher might be a long time Ex1- 


the minuteſt Objects in Nature, 
. win being able to exhauſt them, 
W You will be convinced of this Truth by 
the following Reflections, which the Feathers of 
Birds have fuggefted to Monfieur Ponpart, and 
which would have been much more numerous if 
he had traced the Matter as far as it would have led 
Him. 

''' Feathers are nouriſhed by the Blood, znd the 
Lymph or watry Humour; this will appear in 
dilecting, with a little Care, any one of the great 

Fearhers of a large Young Bird, that has ſtill its 
Down; but there is yet a more eaſie way to diſco- 
ver it, for If you ſqueeze the ſame Feather from 
one end tothe other, you may make the Lymph 
and Blood drop out 'of it. 

"The Bird muſt be Young, as well as the Ani- 
mal, in which you would obſerve how the Bones 
are nouriſhed. The Veſſels in the Feathers and 
the Bones are dried up viſibly, and the Mechaniſin 
__— proportionably as thoſe Parts grow more 
* the End of the Tube of the Feather, is a 
little Hole, by which the Blood-Veſſels enter, 

after the ſame manner as: they enter into a Tooth, 

by a little Hole which is at the extream Part of the 
Root. That dry and light Subſtance, which is 


found within the Tube or Quill of a F eather, when 
it 
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emlelves into a thoufand little Branches. But if 
ou would rr s large Carnous or Fleſhy 


is, you muſt not examine it in Yo * 
but in the grown ones; the Point of View, 1 


hang you muſt. * your ſelf, is no longer the 


In grown W may obſerve this Channel to 
be compoſed of ſeveral little Bags or Sacks tran- 
ſpareut, ranged one above another, and diſpoſed i in 
ſuch a manner, that the Bottom of the Lower is 
joyn'd or faſten'd in the Mouth of the Upper, and 
b on quite to the Top of the Quill. But when 
you come near to the Beards of the F eathers, theſe 
little Bags become like Tunnels, at leaſt in ſome 
kinds of Birds, as in Turkeys. The Tube of the 
Lower Tunnel inſinuates it ſelf into the Caſe of the 
Upper, and is faſtened to the Bottom of it; and the 
Tube of the laſt Tunnel enters into the Marrow of 
the Feather. | 
The Blood Veſſels diſcharge their Lymph or 
Water into thek little Bags, and from thence they 
are filtrated, even to the Top of the Quill, and fo 
enter into the Pith of A F — 2 being no- 
thing but a ſpongy Matter, eaſily ſucks it up, and 
diſte'b utes it on all ſides into —— 15 
n Turkeys this Pith, or Marrow, is nothing but 
a Collection of an infinite Number of little Chan- 
nels, which are obvious enough, for the Parts of 
the Organs of an Animal are themſelves Organized, 
ſo that the Compoſition of the Mechaniſin or — 
ure 
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cure of Bodies is inflhite, and there is hardly room 


Chanhels of the Pich of the Feather ate not viſible, 
they are nevertlieleſs to be found, and do perform 
the Ame Functions. TOE 7 
Monfieur Ponpart has obſerved, that one fingle 
Feather of a Vulture with its Down yet upon it, 
weighed more than fix other Feathers ofthe fame 
Size that were come to Perfection, fo much was it 
loaden with Nutrimental Juices ; and from thence 
he concludes, that as the Feathers are Inſtruments 
abſolutely neceſſary to Birds in ſeeking for their 
Food, Nature makes haſt to compleat them, and 
Labours therein with more Diligence than in the 
moſt part of her other Works. It would have been 
a Satisfaction great enough in it ſelf, to ſee, that the 
hollow of a Quill had been fo wrought by Nature, 
as to uhite at the ſame time, the Strength thereof 
with its Suptilneſs and Lightneſs: But we have 
moreover diſcovered that ſuch a Cavity ſerves for 
a Magazine to the Nouriſhment which is to be 
diſtributed throughout the whole Feather, and that 
the ſame Means anſwers very different Ends at 
the ſame time. 

It is moreover a very curious thing to obſerve 
the Care taken by Nature, in preſerving the new 
born Feathers of Young Birds. The Beards of 
thoſe Feathers are at firſt no more than a kind of 
Pap, ſo tender and delicate are they; they are there- 
tore rolled up, in a long Cartilaginous Tube, fill'd 
with Moiſture, to the end, that they might not be 
expoſed to the Air, which would dry them and 
cloſe up their Pores in ſuch a manner that they 


could no longer receive any Nouriſnment: wa 
when 
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hen they are grown ſtrong enoughy fo as to te- 
ft the Impreſſioti pf the Air; this Cale in which: 
= were involved, and which then becomes uſe-: 
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Upon, InSucrs, s. 


Nec appear contemptible to the Pulgar, 
k 3 990 never know bau to apply rightly; 
e icber their Efteem or Contempt. They 
are moſt commonly placed under the: 
Clafs of Imperfet Animals; but Philoſophy judges: 
them to be fo much the more worthy of its Atten- 
tion, as they ſeem to have been formed by Nature 
in a very particular Mold. | 

For it is only they that for inſtance change 
their Species, and after having crept upon the 
Ground are exalted into the Air, aſſuming a new: 
and more noble Life. What Monfieur Hamberg 
las obſerved upon the odd Coition of thoſe Flyes 
that are called Demoiſelle, may ſerve to teach us 
what a fruitful and inexhauſtible Fund of Mecha- 
Inventions Nature has produced to attain to all 

To be of both Sexes at once, and to perform the 
Functions thereof at the ſame time, ſeems to be 
what is referved hitherto for lnſects only. Mont. 
Poupart gives us a Catalogue of all the Kinds in 
which he aſſures us this Singularity is to be found. 
Such are Earth-:vorms, Worms found in bumene 
Bowels, and in thoſe of Horſes, Land-Snails, and 


{hoſe 
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no Hdhea, pg 
alt-oahexs of We Ene 
maphrodi 
vary the Kinds of Animals; yer ſhe hos as 
enough of Uniformity among the Species of the 
fame Kind, eſpecially with — to their prin- 

cipal Characteriſticks. 
Not but that there are cane creeping Inſects 
without Bones that are not Hermaphrodites, ſueh as 
thoſe that produce Flyes, Silk- worms, and other 
Animals : And theſe are fo far from being Her- 
ſis that they are of no Sex. at all, and 
to ſpeak properly, they ought not to be called 
Animals, being only Caſes or Masks, in which. 
real Animals are involved and hid, and out of 
which you ſee them ſhortly: iſſue, adorn'd with 
Wings. If theſe Worms appear ſenſible, perhaps 
that Senfibility only belongs to the. concealed Ani- 
mal, and not to the — Caſe. Be that as it 
will, the Worm which is to become a. Butter- fly, 
is neither Male nor Female, nor does it engendeſ 
whilſt it is in chat State, but waits for as Mart 
morphoſis. 

For an Exam hs of the Obſcreations that may 
be made about - double Sex of Inſe&s, Mon- 
fieur Poupart gives us the following, upon the Co- 
pulation of 1 - Theſe little Serpents 
flide by Pairs into ſuch Holes as are convenient for 
them, where they. adjuſt themſelves in ſuch a 
manner, that the Head of the one is oppolite to 
the Tail of the other ; then they approach in 3 
* Line to each other, and as ſoon as they arc 


joyn'd, 


writer and all Kinds z and 
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joyn'd, a little Protuberance or Button in the form 
of a ſmall Cone, is thruſt into a little Orifice of 
the other, and ſo reciprogally. One may ſee very 
plainly the mutual Inſertion of thoſe little Buttons, 
if one takes the Wortus into ones hands, and ſepa- 
tate them gently from each other at the Parts 
where they are joyn'd, viewing them in a good 
Light. They couple in Spring, and you find the 
Bigge ſt in fat and moiſt Soils, 

As theſe Creatures are Males at one end, and 
Females at t' other, and their Bodies eaſily folded, 
Monſ. Homberg thinks it is not impoſlible that one 
Worm ſhould copulate with it ſelf, and ſo become 
both Father and Mother of the fame Inſet. This is 
a ftrange kind of Generating, but perhaps it is only 
our Ignorance that makes it appear ſo ſtrange, and 
who can tell the Bounds of that Variety with which 
Nature is pleas'd ts inform her Mors? 


CDT ETA ALTER ID 
Hon that Kind of Madneſs which is calte4 


HyDROPHOBY. 


Nek E Hydrophoby or Averſion for Water 
TV which attends Madneſs, is one of the 
$0.2}; moſt ſurprizing Symptoms we meet with 

in any Diſtemper. What Re]:tion, what 
Connexion can there be between the Poiſon that 
5 conveyed into the Blood by the biting of a Mad 
Dog, andthat Horror for liquid Things that ren- 
der the ſight of them unſupportable to the diſcaſed 
Perſon, throwing him into convuliiv2 Motions, and 
into violent Rage and Fury ? - 


Q Mon- 
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Monfieur Tauvry having viſited for ſome Days 
a Young-man that had been fo Bit, and whoſe 
Death he had pronounced Infallible, open'd him, 
tho? in haſt, and endeavour'd to diſcover by Dif- 
ſection ſomething that might have relation to this 
Hydrophoby. 

The inſide of the CEſophagus was inflamed, 
the Trachea likewiſe a little; at the bottom of 
the Stomach, there was about three Spoonfuls of 
a dark, brown pituitous Matter, like that which 
the Perſon vomited up. The Gal Bladder wa 
very full of Bile almoſt Black. The Pericardium 
had very little Water in it. The Arteries were 
very full of a thin liquid Blood, and the Veins 
no leſs empty ; there was no coagulated Blood 
found in any Part. After his Death, his Blood 
would not coagulate in the cold Air, whereas that 
which was drawn from him a few Days before, 
was eaſily coagulated. The Brain, and almoſt all 
its Parts, were much drier than ordinary, and {» 
was the Spinal Marrow at its upper part, and all 
the Muſcles of the Body. | 

Upon theſe Facts, Monſ. Tauvry grounds the 
following Conje&ures : The Spittle and Bile are 
probably the firſt Liquors that are infected with 
the Poiſon ; the Patient had vomited a mixture 
thereof which excoriated and inflamed the (C.- 
phagus. From thence might proceed his Averſion 
to any Nouriſhment, whether ſolid or liquid, which 
he could not take in without Pain ; but chiefly to 
Liquids, becauſe they diſſolved the noxious Salts 
involved in the Bile and in the Spittle. 

It is very likely, that the Nature of this Poiſon 


is to diſſolve the nutricious and balſamick Parts s 
1 the 
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the Blood, after which the Body is no longer nou- 
riſhed, and the Veins being dried up for want of 
Nouriſhment, are cloſed, and do not yield an eaſy 
paſſage to the Blood which they ought to receive 
from the Arteries. That Blood being kept in the 
Arteries too long a while, and in too great abun- 
dance is continually beaten, compreſſed, and more 
minutely diſſolved therein, than it was at firſt by 
the ſole Diſſolution of its Bal ſamick Parts. 

On one hand the Brain and the nervous Parts 
are very little moiſten'd by that Blood which has 
hardly any thing but Spiries in it; on the other, 
thoſe Spirits fly up towards the Brain in great 
Quantities, and with an extfaordinary Rapidity. 
It is eaſy to perceive: how that produces both Con- 
vulfions and Madneſs : The Seat of the Soul being 
all on fire. p 

Palmarius by the Accoupt Monſieur Tauuyy 
gives of him, affirms, that thoſe who are infected 
with the Hydrophoby, can't bear the fight of a 
Looking-glaſs, or any Thing that is tranſparent ; 
tis becauſe thoſe Objects which naturally make a 
lively Impreſſion, make it at that time too ſtrongly 
upon a Brain too much extended and inflamed. 
Waters apd other Liquors are Tranſparent and 
have beſides a Motion that may eaſily diſturb very 
moveable Organs. 

The Syſtem of this Diſtemper, may guide one 
to the Invention of Remedies, and it is by fy much 
the more Lawful to make Experiments in theſe 
Cafes, as the Death of the Sick man is infallible if 
nothing be done to him. 

Monf. Tauvry is of Opinion, that the hot and 
ſharp Melicines which are commonly uled are very 

. bad. 


238 A Philoſophical Diſſertation 
bad, eſpecially if you except the Sea-ſalt, which 
may in ſome meaſure maintain the Connection of 
the Parts of the Blood; nor does he think that 
Water is good in this Diſeaſe; his Patient always 
finding himſelf worſe after he had drank of it; 
it is therefore ſafeſt in ſuch Occaſions to follou 
the inſtinct of Nature. Probably the Cure might 
be facilitated by Emeticks, if one could make 
them ſtay any time in the Stomach; his Patient 
always found Eaſe after having vomited pretty 
freely. Perhaps a good Quantity of Mercury might 
remove the Obſtacles which the cloſing or contra- 
ction of the Veins cauſes in the Circulation of th: 
Blood. Perhaps it miglit not be amiſs to uſe Pre- 
cipitants, to correct the Acrimony of the Spittle 
or Bile; after which the uſe of Milk will reſtore 

to the Blood thoſe nutritive Parts of which it had 
been diveſted. 

This Matter having been debated in the Act 
demy, ſeveral Perſons gave an account of remark- 
able Cures of the ſame Diſtemper that had fallen 
under their Obſervations. 

Monſ. Poupart relates that a Madwoman having 
been blooded till ſhe fainted, and afterwards tied 
in her Chair for the ſpace of a Year, and fed with 
nothing but Bread and Water, recover'd : Mon- 
fieur Lerger affirmed, that among ſeveral Perſons 
that had been Bit, T'wo were cured by being 
blooded in the Forehead, but that the reſt died 
Monſ. Du Hamel ſaid that Salt-water applied to the 
Wound was ſufficient. 

There were likewiſe Inſtances given of People 
that had been cured of their Horror for Water, 


by pouring great Quantities of Water upon them; 
an 
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and particularly of one Man whom they had tied 
to a Tree, and thrown 200 Pailes of Water upon 
his Body, without any other Preparation. 

But the beſt circumſtantiated Account, was 
Monſ. Morin's, about a young Woman of Twent 
Years, who had been bit in the Hand by a little 
mad Boy. She had all the Accidents of Madneſs, 
and at laſt 16 Days after the biting, they pur her 
into a large Bath of River-water, which was rather 
cold than warm, and in which they ha1 diſſolved 
a Buſhel of Salt. She was thrown into it quite 
2 and then taken out agun, and this was 

ted ſo often, till ſhe was extreamly tired 
drakh; and ſo they left her fitting in the Bath 
and quite ſtunned. When the came to her ſelf, 
and looked upon the Water in which ſhe was fit- | 
ang, ſhe was amazed that ſhe could fee it without 
Emotion. 

* this, there happen'd nothing but what was 
common in her Diſtemper. She had a Fever, 
which was handled according to the uſunl Method. 
She had frequent Inclinations to Vomiting, the 
Phyſicians helped Nature, and ſhe found Eaſe by 
thoſe Evacuations. In ſhort, they made a perfect 
Cure of her, and her whole illneſs did not laſt 
above a Month. Monſ. Morin took this Account 
out of the Journal of Monſ. Raowlr, Surgeon to 
the Hoſpital called L'Hztel Dieu, who had at- 
tended = Patient during all the time ſhe was ill. 

It ſeems that the Imagination ſo furiouſly hockt 
with Water, and all other Liquid matters being 
once ſubdued and brought to endure thoſe Ob: 
jects with Patience, the greateſt Difficulty of tlie 
Cure is ſurmounted ; as well becauſe the Spirits 


Q 3 being 
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being no longer irritated and inflamed at the Sight 
of them, ceaſe to carry the Diforder throughout 
the Body, as becauſe the diſtemper'd Perſons do 
thereby become more Tractable, and do more 


readily ſubmit to the Medicines and Diet that are 
moſt proper for them. 


Upon the Pan ALLELISM of the Turrt 
of Txees, with the Sun which they ſhade. 


27,2535 N Proportion as our Eyes are adapted to 
„ I # make Obſervations, Miracles encreaſe and 

CW; multiply upon us. In ſeveral Fruit-trees, 
ſuch as that of the Apple, Pear, Cheſnut, 
and generally in all thoſe that imitate their manner; 
as Walnut-trees, Oaks, c. the Baſis of their 
Tufft does almoſt always affect to be parallel with 
the Plain from whence the Body of the Tree iſſues, 
whether that Plain be Horizontal or not ; or whe- 
ther the Trees themſelves be perpendicular or in- 
clining to an Angle with their Plain; and this affe- 
ctation is ſo conſtant, that if a Tree grows in 2 
place where the Plain is on one fide Horizontal, 
and on the other inclining to the Horizon, the Baſis 
of the Tufft will likewiſe be Horizontal on one 
fide, and on the other incline it ſelf towards 
the Horizon in the ſame proportion as the Plain 
does. 

Theſe Facts have offer'd themſclves to a great 
many Eyes that were not capable of obſerving 
them; but they could not eſcape the Vigilancy oi 
Monſ. Dodart, who knew how to conſider ow 
wit 


upon the Tufft of TAE. 241 
with Admiration ; and having enquired into the 
Cauſe he has formed the following Conjectures. 

In the firſt place, he obſerves that the branched 
Roots follow the Surface of the Plain out of which 
the Tree ſprings, in whatever Poſition that plain 
is; and that they rarely extend themſelves but be- 
tween two Earths where they meet both with their 
Subſiſtance, and with leſs oppoſition than if they 
thruſt themſelves downwards. Conſequently the 
Projection of the Roots ought to be accounted pa- 
rallel with the Plain on which the Tree ftands. 

He next conſiders the Roots, the Trunk and the 
Branches, as compoſed of the fame Fibres {trait and 
parallel among themſelves, and which are extended 
from the extreameſt Parts of the Roots along the 
Trunk quite up to the ends of the Branches. 

In this Suppoſition, theſe Fibres do neceſſarily 
make two Folds or two Angles, one at the Neck 
of the Root, the other at the Neck of the Bran- 
ches. Since then the Roots are always parallel 
with the Plain that bears the Tree, if the Tree be 
perpendicular to the Plain, it is fo likewiſe to the 
Projection of the Roots; if it be inclined to the 
Plain, it is equally fo to this Projection. It is clear, 
that in the firſt Caſe, the Fibres, ſuppoling them 
continued from the Extremity of the Roots quite 
up to that of the Branches, make on one part, and 
on the other, two Right Angles with the Neck of 
the Root ; and in the ſecond Caſe, two Angles, one 
whereof is Obtuſe, the other Acute. 

The only Queſtion is to know, why the Baſis 
of the Tufft of the Trees is always parallel to the 
Projection of the Roots, and why, when this Pro- 


jection makes with the Body of the Tree two un- 
Q 4 equal 
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equal Angles on the one Side and on the other, 
the Tufft of the Branches makes with the ſame 
Body the ſame Angles diſpoſed alternately, as it is 
neceſſary for the ſake of the Paralleliſm. 
Touching that Queſtion, Monf. Dodart is of 
the following Opinion: On the fide where a Tree 
makes an Obtuſe Angle with its Plain, and conſe- 
quently with the Projection of its Roots, a Fibre 
proceeding from the Extremity of the Root, and 
continued to the Extremity of a Branch, does ne- 
ceſſarily make the fame Obtuſe Angle at the Neck 
of the Root. If it ſhould likewiſe have made an 


| Obtuſe, or even a Right Angle only at the Neck 


of the Branches, it is plain, that it ought to be 
much longer. Now the Fibres of the Wood may 
be eafily bent, but can't be extended ; wherefore 
that Fibre, which made an Obtuſe Angle at the 
Neck of the Root, muſt at the Neck of the Bran- 
ches, and on the ſame fide make an Acute one, 
that being the Complement of the Obtuſe, that it 
may not increaſe its length, and to preſerve its {elf 
in the ſame Condition, as if it had regularly made 
two right Angles at the two Necks. The acute 
Angle of the Branches being the Complement of 
the Obtuſe of the Roots of the ſame fide; it 15 
plain that the Branches and the Roots are pa- 
rallel. | 

On the other Side, where the ſame Tree being 
inclined makes an acute Angle with its. plain, and 
where a Fibre makes one likewiſe with the Neck 
of the Root, it is certain by the Phenomenon in 
queſtion, that it makes an obtuſe Angle at the 
Neck of the Branches. But it is not eaſy to ex- 
plain this obtuſe Angle, why this Fibre being in 
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ſome meaſure looſen'd by the acute Angle it makes 
at the Neck of the Root, ſhould recover it ſelf to 
make an obtuſe one at the Neck of the Branches: 
What obliges it fo to do? Why does it not perſiſt 
in its State of Releaſement, and why does it not 
make a ſecond acute Angle at the Neck of the 
Branches? 

Monſ. Dadart who raiſes this Objection, anſwers 
it thus: That on that ſide of the Tree the incli- 
nation or bent formed by the Fibres laid upon 
each other from the Centre of the Tree quite to 
its Bark, is by ſo much the leſs Acute, lets cloſe 
and lefs round, as the Fibres come nearer to the 
Centre ; that thoſe which are the neareſt to the 
Surface may indeed be more relaxed or looſe, but 
that the others which embrace them are ſtretched 
by the greatneſs of the bent, and that conſequently 


they tend to recover themſelves at the Neck of the 


Branches, and there to make an Obtuſe Angle. 
It muſt be ſuppoſed that the Fibres which have 
this Diſpoſition, are much more numerous than the 
others, whereby they force them to their own 
Accommodition. 
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Upon the Salts of PAN TS. 


lere are Eſſential Salts of Plants, that is 
> 1 J to ſay, Salts that are extracted from them 
AG 822 without the Action of Fire; and they 
N are ſo like in their Effects to Salt Petre 
or Common Salt, that they ſeem to have been 
ſuck'd from the Earth by thoſe Plants in the very 
Figure in which they appear, and without having 
undergon any Change; but on the other Hand, 
how comes it to paſs that two neighbouring Plants, 
very different from each other, fhould be equally 
ell nouriſhed in the fame Soil if they dont each of 
them change, and convert to their peculiar Uſes, the 
Juices which they draw from them? To ſolve this 
Doubt, Monfieur Homberg took forme good Garden 
Mold, which he waſhed with ſeveral boiling Wa- 
ters to diveſt it of all its Salts as far as it was pol- 
lible ; then he divided eight hundred Weight of 
the ſaid Earth, into four equal Parts, and put it 
into fo many Pots; he ſowed two of the Pots with an 
equal Quantity of Garden Creiles, and the other two 
with Fennel. Finally he watered one Pot of Creſ- 
ſes and one of Fennel with Water, in which he 
had diſſolved ſoine Salt Petre, infomuch that there 
went at leaſt two Ounces of it to each Pot; on 

the two others he only beſtowed pure Water. 
This was therefore a ſure Method of comparing 
together two Plants very different, that had drawn 
nothing but the ſame Salt from the Earth, and at 
the ſume time, a Plant nouriſhed in a freſh 1 of 
pic 
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fpid Earth, with it ſelf, when nouriſhed in an 
Earth impregnated with Salt Petre. 

The Event made this Compariſon ; at firſt, the 
four Pots throve equally ; when the Creſſes ar- 
rived at the height of ſeven or eight Inches, Mon- 
fieur Homberg pulled it up, and found that which 
was produced by the infipid Earth to weigh 25 
Ounces, and that in the other 27 Ounces ; there 
was no difference in the Taſt, but by the Chymi- 
cal Analyſis the Creſs that was water'd with 
Nitre, yielded a little more of Active Principles; but 
the difference was fo ſmall, that it may paſs only 
for that which is unavoidable between two Ana- 
lyſes. | 

Monfieur Homberg ſuffered the Fennel to grow 
longer than the Crefs, and the difference was much 
greater between the two Pots of Fennel than be- 
tween thoſe of the Creſſes; the Fennel water'd with 
Nitre was one third Taller, of a much finer Green, 
and weighed two Pound, whereas the other weighed 
but 19 Ounces. : 

Monſieur Homberg explains, in a manner prob- 
able enough, the very great Difference that hap- 
pen'd betwen the two Pots of Fennel, and thoſe of 
Creſſes; which was, that the Fennel grew a lon- 
ger ſpace of time. When the little Plant, as yet 
Imperceptible and nevertheleſs compleatly formed 
already in its Seed, begins to be unfolded, it draws 
all its Nouriſhment from the very Subſtance of the 
Seed, till that Subſtance being quite ſpent, the Plant 
which is now become ſtronger, begins to attract the 
Juices of the Earth. It was ſhut up with that little 
ſtock of Proviſion, by which it was to ſubſiſt dur- 


ing ſome time, after the ſame manner exactly, a 
tne 
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the Fetus, incloſed with its Placenta, is nouriſhed 
till the Birth, by the Juices it receives from thence. 
While two Plants are young enough to live upon 
their own Seed, their Condition is equal; but 
when that little Magazine is exhauſted by them 
both, 1f they meet with Earth differently diſpoſed, 
they thrive unequally, and ſo much the more un- 
equally, as they are the longer fed by nothing elf: 
but thoſe different Earths. This may eafily be ap- 
plied to the two Pots of Creſſes and the other two 
of Fennel. 

By the Chymical Analyſes, the difference of the 
active Principle between the two Pots of Fennel was 
much greater than that between the two Pots of 
Creſſes. | j 
The Creſſes, which are of an Alcaline Nature, 
yielded Principles that were very Alcaline, even 
thoſe that were water'd with Nitre, in which there 
is beyond doubt a great deal of Acid. 

The Fennel, which is of an Alcaline Nature, 
yielded a great deal of Acid in all its Principles, 
even that which grew 1n the freſh Earth. 

From thence it is eaſie to conclude, both that 
the Earth is never thoroughly diveſted of its Salts 
by ſimple Waſhings, and that the greateſt Part of 
the Salts contained in Plants, are there formed, ſuch 
as they appear to be either by the natural Fermen- 
tations they meet with there, or elſe by the dit- 
ferent Organs through which they are filtrated. 


* 
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7 NOR the Production of Soundt, the firſt 
1 F ix thing required, is Air moved with a very 
Nes great Swiltneſs, for a Sound moves a 

Hundred and eighty Fathoms in a Se- 
cond, or the Goth part of a Minute; that is to ſay, 
in an Hours time according to the fame Propor- 
tion, it would extend it ſelf as far as 283 common 
Leagues of France, if not ſtopt by any foreign 
Cauſe. This has been tryed. 

All the Conjectures, and all the Phyſical Diſ- 

courſes tend to convince us, that ſuch a Motion 
cannot be impreſſed upon the Air, but by the brisł 
and lively Vibrations of the ſmall Parts of the ſo- 
norous Body, which by fome Cauſe or other, have 
been put into an Elaſticity or Springineſs. 
The diverſity of theſe Vibrations modities the 
Sound and makes the different Tones : A great 
number of Vibrations made at the ſame time pro- 
duces an acute, or ſharp Note. 

It is known that a String always equally ſtretch- 
ed, makes in an equal Time fo many the more Vi- 
brations as it is ſhorter; or if its Length is always 
the ſame, ſo many more Vibrations, as it is more 
extended. Two Strings of an equal tenſion, the 
Lengths of which are as 1, to 2, found the Octave 
of each other. If the Lengths are as 2, to 3, as 
3, to4, Gc. then the Strings ſound a 5h a 
4th, Goc. Theſe relations of 1, to 2, of 2, to 3, 


of 
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of 3, to 4; in ſhort, all the relations of Lengths 
of Strings from whence there reſults the accords or 
agreements of Muſick, may be called Harmonical 
Relations. 

Since the relation of 1, to 2, makes the Otave, 
that of 1, to 4, will make the Double Octave; that 
of 1 to 8, the Triple Octave, ec. and the fame in 
the other Relations. And one may fay, that theſe 
laft Harmonical Relations, for inſtance, 1, to 4, 
x, to 8, &c. are of the diſtance in Compariſon of 
1, to 2. Two Strings, the Lengths of which are 
equal, do likewiſe make different Accords, in pro- 
portion to the difference of their tenfion; but it is 
not upon tenſions that the Subject of this Dil. 
courſe will chiefly turn. They are regulated in 
reſpect to the Accords of Muſick by another Pro- 
portion than that of the Lengths. 

The Sound that ſtrikes our Ear, is not only that 
which comes directly from the ſonorous Body to 
us, but likewiſe that, which being gone out of 
the ſonorous Body has been ſtriking upon all the 
neighbouring Bodies, and is from thence reflected 
towards our Ear. For altho* this reflected Sound 
has more Way to make, before it comes to us, than 
the direct Sound; the difference of the time is 
wholly Imperceptible to us in ſmall Diſtances, by 
reaſon of the extream quickneſs of this Motion, 
unleſs our Senſation be very nice and fine; inſo- 
much that it confounds the two Sounds; tho” at 
the diſtance of ſome ſmall ſpace of Time this Im- 
perfection is even an Advantage, fince the two 
Sounds being United do fortify themſelves conſi- 
derably. The Wiſdom of Nature ſacrifices one Al. 
vantage which would be of little uſe to us, to ano- 
ter that is much greater. The 
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The reflected Sound does fo much the more 
ſtrengthen the Direct, as the Vibrations of the refle- 
&ing Bodies have made with thoſe of the ſonorous 
Body in the ſame time, a nearer Harmonical Re- 
lation; as of 1, to 2, of 2, to 3, &c. 

It may even happen that the reflecting Bodics 
being much more proper to produce Sounds than 
the ſonorous Body it ſelf is, the Sound which 
they produce may be ſtronger than that of the 
ſonorous Body, that the Tone which they take, 
may ſurmount the other's, and render it inſenſible 
to the Ear, and in ſnort that the Tone that is 
heard may be that only of the reflecting Bodies, 
altho* they were not the Origin of the Sound. 

Wherefore it is much more likely that the Tone 
may be compoſed both of that which proceeds 
from the ſonorous Body, and of that alſo of the 
reflecting Bodies, 

This Syſtem of Sound being ſuppoſed, Mon- 
fieur Dodart enquires after what manner the hu- 
mane Voice, and its different Tones are formed. 

In our Throat and at the top of the Arteria Tra- 
chea, or Wind- pipe, which is the Canal whereby 
the Air enters into the Lungs, there is a little Oval 
Chink or Cleft, capable of opening it ſelf more or 
les which is called the Glotta. 

The long Canal of the Trachea terminated at 
ts ſuperiour Extremity by the Glatta, does ſo much 
reſemble a Flute, that the Ancients did not ſtick 
to believe that the Trac bea produced the Voice, as 
the Body of a Flute produces Sounds. Galen was 
the firſt that overcame ſo natural an Error, and 
maintained that the Glotta was the principal Organ 
the Voice, allowing nevertheleſs to the Trachea 
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a conſiderable Share in the Production of Sounds; 
for it rarely ens that be who is the firſt unde. 
ceived of a ar Opinion, can free bimſelf en- 
tirely fram it, and old Prejudices do commonly 
leave ſome Footſieps upon bis Mind. 

But Monſ. Dodart confider'd that Men do not 
Speak nor Sing neither, but by exploding the Air, 
and not by admitting it; that then the Air which 
goes out of the Lungs paſſes from the ſmaller 
Veſſels of that Part into others always larger, and 
from thence into the Trachea, which is yet much 
bigger and larger; that conſequently its Courſe 
becoming ſtill more free and eaſy, and being more 
than ever ſo, in the Trachea, the Air in that Canal 
will be far from ſuffering the Violence and ac- 
quiring the Swiftneſs neceſſary to produce Sound; 
but as the Orifice of the Glotta is very ſmall with 
reſpect to the largeneſs of the Trachea, it cannot 
come out of. the Trachea by the Glatta, without 
very much augmenting its Swiftneſs, aud precipi- 
tating its Courſe ;, and thus it violently agitates, 
as it paſſes the little parts of the two Lips of the 
Glotta, puts them into an Elaſtic Motion, and 
makes them make Vibrations, which are the cauſe 
of Sound. 

This Sound fo formed, eccho's or reſounds 
in the Cavity of the Mouth and Noſtrils, and 
Monſieur Dodart obſerves, that all the agrce- 
ableneſs of the Voice depends upon this ecchoing; 
that when one ſpeaks, and at the ſame time fto;s 
ones Noſe, the Voice becomes very diſagreeable, 
and that the common Notion that ſpeaking thro 
the Noſe is offer ſive, is very falſe ; ſince on 


the contrary, the Sou id is only then Shocking 
when 
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when the Mouth alone, and not the Noſe, has any 


in it. 

To the end that the Tracbea may make the 
Eccho, it is neceſſary that the Air modifyed by 
the Glotta, in order to become a Sound, inſtead 
of continuing its way from within to without, 
ſhould return from without to within, and ſtrike 
upon the fides of the Trachea; but this is what 
never happens, except in thoſe that have a violent 
Cough ; or that, according to the common Ex- 
preſſion, ſpeak from the Belly. In the firſt, the 
regular Convulſions of the Glotta, ſhut it up 
when the Air is going to come out, and oblige it 
to return back, from whence it does not come out 
again, till after it has fortified it ſelf by the Re- 
flexions of the Concavity of the Trachea. In the 
others, tis nothing but a habitude aſſiſted perhaps 
by ſome natural Diſpoſition, and which produces 
in hem when they have a mind] toit, that which 
otherwiſe is only an involuntary accident. 

It is true, that 11 the greateſt part of the River- 
Birds, which have a very ſtrong Voice, the Tra- 
chea reſounds, but the reaſon of that is, becauſe 
the Glotta is placed at the bottom of the Trachea, 
and not at the top, as in Men. 

Thus the Canal, which had paſſed at firſt 
for the principal Organ of the Voice, will not 
even be allowed to be the Second, and an Acceſ- 
fory, that is to ſay, that which makes the Eccho 3 
and it will only ſerve to furniſh Air like the Bel- 
lows of an Organ. 

Nothing more remains than to find the Cauſe 
of the different Tones; and fince the Organs, 
which form the Voice are, as one may ſay, 5 wo 

ru- 
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Inſtruments, Monſ. Dadart goes on to enquire 
what it is that forms the Tones or Notes in Wind- 
Muſick. - 

It is poſſible, as we have faid above, that the 
Tone may proceed from the Body that ecchocs, 
and not from that which ſounds firſt. The Haut- 
boy would yield no Sound, if it had not its O.; 
and if he that plays upon it, by driving the Air 
thro' the Orifice of that QriZ, did not cauſe Shi- 
verings and Vibrations in the two little thin and 
very moveable Leaves whereof it is compoſed. 
But the Tone does not proceed but from the length 
of the Hartboy, and the Air agitated by the CO 
in the Concavity of the Inſtrument , ſtrikes the 
internal Sides of it, ſhakes the Fibres of the Wood 
diſpoſed length ways, makes them ſhiver, and exerts 
a lower Tone when they are longeſt, and a higher 
when ſhorteſt. 

The Qi! has nevertheleſs a Tone of it ſelf, 
but the direct Sound which it renders being very 
much exceeded by the infinite number of Refle- 
xions which the Concavity of the Inſtrument pro- 
duces, all that is required of Art to do in the Mat- 
ter, is, that the Tone of the Qui ſhould not make 
a Diſſonance with that of the Hautboy, but that 
it ſhould agree with it, according to ſome remote 
Harmonical Relation; for in this caſe there can 
be no other, and that thereby it ſhould ſecond and 
fortifie it as much as poſſible. The Players upon 
the Hautbay cannot find this Proportion, but by 
feeling ſoftly. So likewiſe in the Stops called Biſeau 
de POrgue, it is a Quill which makes them Speak, 
and the Length alone of the Pipe gives them the 
Tone. | 

7 There 
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There are on the contrary two Stops of the 
Organ, the Regal and the Humane Voice, where 
the Quill alone gives the Tone by the length of 
its Motion ; and it is neceſſary that the Pipe ſhould 
with it, according to ſome remote Muſical 
Proportion, which thoſe who make Organs cannot 
yet diſcover by any exact Rules. 

In the great Stops of the Quill of the Organ, 
la Trompet, la Cromborne, and le Clairon, the 
Tone proceeds equally, both from the Dimen- 
fion of the Tube or Pipe, and from that of the 
Qui. But in ſhort, what can one find in the 
natural Inſtrument, which produces the Voice like 
that which makes the Tone in all theſe different 
Inſtruments ? 

One cannot, according to this Analogy, attri- 
bute the Tone but to the Mouth and Noſtrils, which 
make the Eccho, or to the Glotta which makes the 
Sound; and as all the different Tones are produced 
in Men by the fame Inſtrument, the Part pro- 
ducing them muſt be capable of Changes confor- 
mable to them. 

There is more Air e a for a low Tone 


than a high one; the Trachea, to facilitate the Paſ- 


ſage of this greater quantity of Air, dilates and 
ſhortens it ſelf; and in fo doing, it lengthens the 
Canal of the Mouth. On the contrary, for a high 
Tone, it narrows and lengthens it ſelf, and ſo 
allows the Canal of the Mouth to be ſhorten'd. 

One might then ſuppoſe that the Canal of the 
Mouth being lengthen' d for the grave Tones, and 
ſhorten d for the (harp ones, is exactly diſpoſed as 
t ſhould be for the Production of Tones. 
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But Monſieur Dodart obſerves, that in the flop 
of the Organ called the Humane Voice, where the 
Quill alone makes the Tone, the longeſt Pipe 
has Six Inches, and is not capable of giving the 
Tone. The Concavity of the Mouth of a Man 
that has the loweſt Baſe, is not above Six Inches in 
Depth ; it is not therefore likely, that that can give 
the Tone; there remains then only the Glatta that 
muſt form the Tones, as well as the Sound ; and 
that can only be by the different Changes of its 
Orifice. It is Oval, and capable of Extenfion to a 
certain Degree, as alfo of Contraction, and thereby 
the Fibres of the Membranes which compoſe it 
are lengthen'd out for the Low and Bafe Tones, 
and ſhortened for the High and Treble ones. 

At the ſame time the Mouth which is lengthen'd 
for the Low Tones and ſhorten'd for the High, 
adapts its Reſounding to all the different Tones, at 
leaſt according to ſome remote Mufical Proportion; 
and Nature too wiſe to neglect any thing, has made 
an advantage even of this Reſounding. 

The Conſtruction of the Teleſcope reſembles the 
Structure of the Eye; ſpeaking Trumpets ſcem to 
be form'd upon the ſame Plain as the Concavities 
of the Ear; but no Wind Inftrument, that ever 
came out of the Hands of the Artificer, is of the 
ſume Structure with that which Forms the Voice 
of a Man; none of them can produce their Tones 
by Changes made in one and the fame Orifice. 

It ſeems even as if Nature intended to place this 
Inſtrument above and beyond all kind of Imita- 
tion. In the firſt Place, it would be difficult to 
find, in the Hands of Art, any Materials fo flexi- 


ble as that one could make in them an Oritice 
capable 
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capable of being changed every Moment; and as 
the Changes muſt be, for every Tone or Note, 
exceeding nice and exact, the Difficulty would be 
invincible; but beſides, when we ſhall fee by an 
exact Calculation of Monſieur Dodart, that for all 
the Tones and Demi-tones of an ordinary Voice, 
for all the ſmall parcels of a Tone, which may 
ſerve to raiſe an Octave without any Violence (for 
the more or lefs Force that one may give a Sound 
without changing the Tone, one muſt neceſſarily ſup- 
poſe that the little Diameter of the Glotta, which is 
t leaſt the Breadth of one Line, and which alters 
its Length in all theſe Changes, may be, and is actu- 
ally, divided into 9632 Parts) that even theſe Parts 
are not equal, and conſequently that ſome of them 
are much {maller than the , part of a Line; how 
is it poſſible that the Art of Man can ever attain 
to ſuch nice and delicate Diviſions; and it is ſur- 
priſing, that even Nature it ſelf can perform them. 
On the other hand, it is no leſs wonderful that the 
Ear, which has ſo juſt a Senſation for Tones, can 
perceive a Difference, the Origin of which is no 
more than the , part of leſs thin one Line. 

In this whole Calculation Monſieur Dadart has 
put every thing upon the loweſt Foot, carefully 
woiding the Affectation of Wonderful, notwith- 
ſtanding which, he could not help bringing his 
Calculation to ſuch a prodigious Number. 

We muſt not believe that the Fibres of the 
Glotta, to take, for inſtance, the Fifteenth or Fla- 
gelet of a Low Tone, are to be reduced to half 
their Length, or do ſhorten in proportion the little 
Diameter of the Orifice of the Glatta. That would 
be true, if thoſe Fibres did produce the Tones on- 
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ly by their different Lengths, but they do it like- 
wiſe by their different Tenſion. Thus they ſound 
the Fifteenth, without being reduced to half their 
Length, becauſe they are at the fame time more 
extended, and that which is wanting by the pre- 
ciſe Meaſure, is exactly ſupplied by the Tenſion: 
But finally they are not more ſtretched than at the 
ſame time they ſhorten themſelves. 

The Shortnings of the little Diameter of the 
Glotta follow all the Changes that ha to them, 
the number of the 9632 Diviſions of this Diameter 
ſubſiſts, and the Miracle of the Formation of 
the Tones increaſes; becauſe a Mechaniſm which 

ds on the juſt Complication of the Length, 
and of the Tenſions, of which even the Proportions 
are different, is more difficult than if it did depend 
on but one alone of theſe Principles. 

But what will it be when one conſiders that the 
whole Man is a Callection of Miracles, either like 
thoſe above-mentioned, or of equivalent ones, the 
number of which is much greater than that of the 
Diviſions of the Diameter-of the Glotta. 
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Upon what becomes of the A x that is received 
into the Lux 3 


7235 T every Reſpiration new Air enters into 
3 A d the Lungs, which mixing its ſelf with 
AG P the Blood that 1s carried to the Heart by 

the Pulmonary Veins, comes out of the 
Heart again with the fame Blood, accompanies it 
into all the Arteries where it is diſtributed, and 
communicates to. it the Impulſion and Swiftnefs 
neceſſary for the Circulation. 

But when that Air is at laſt arrived at the Ex- 
tremities of the Arteries, and at the Internal Sur- 
face of the Skin, what becomes of it? For it ought 
finally to go out of the Body, fince each Refpira- 
tion bringing new Air into it, there would at 
length be ſuch a quantity of it, as would ſwell the 
Veſſels too much, force their Elaſtic Power fo as to 
make them loſe it ; and would ſtop the Blood, or 
at leaſt render the Circulation very painful. 

There does not appear much ditficulty in this 
Matter ; fince the Pores of the Skin ſuffer the Su- 
dorific Matter to paſs th'ro* them, and eſpecially 
that of the inſenſible Tranſpiration, which comes 
out in ſo great a quantity, that it exceeds in one 
Day only, according to the niceſt Experiments that 
have been made thereof, all the groſſer Evacuztions 
of ſeveral Days; it is eaſie to comprzhend, that 
theſe ſame Pores may at the ſame time filtrate 
thro* themſelves ſo fine a Subſtance as that of Air. 
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As this Suppoſition is very natural, -the Philo- 
ſophers have probably acquieſced in it, without 
judging it neceſſary to make any deeper Enquiries in- 


to this Subject. But this is a noble Inſtance of 


Difficulties that do not occur at firſt Sight, but are 
only diſcovered by Reflecting, and which coſts ſome- 
times as much ta find, as even the Solution of any 
ot ber Difficulcy. 

If the Air could paſs thro* the Pores of the Skin 
with Sweatings and Vapours, Monſieur Mery asks 
why it does not likewiſe exhale, when one has 
ſhut it up in ſome great Tube of a Yen or Artery, 
in the Heart or in the Stomach ? 

And farther, why Animals ſhould ſwell in vacuo? 
Aſſuredly *tis the Air ſhut up in their Bodies and 
delivered from the weight of an External Preſſure, 
which being rarified, makes them ſwell, and yet 
that Air ſhould paſs out more freely than ever thro 
the Pores of their S kin. 

*Tis true, there are ſome Animals that caſt out 
the Air in vacuo, but then Monſieur Mery denies 
that it 15 by the Pores of the Skin; for inſtance, Air 
comes out of living Fiſhes, but Monſieur Mery, by 
obſerving that Fact very nicely, diſcovered that it 
came from under the Scales, where there muſt hare 
been little Receptacles that were not yet known io 
us; and in effect, the Bodies of Fiſhes do not un- 
feoell for having render'd all this Air. 

It 1s plain then, that the Air does not come out 
by the Pores of the Skin; it muſt be therefore, 
that coming with the Blood to the Extremities of 
the Arteries, it enters with it into the little Mouths 
of the Veins, follows it all the reſt of the Circuli- 

tion 
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tion, and goes into the Ventricle of the Heart, from 
whence it returns into the Liver by the Pulmonary 
Artery, whereas it came into it by the Veins. From 
theſe Arteries it re- enters into the little Veſſels of 
the Liver, and goes out at laſt by the Trachea which 
brought it in, at firſt; this Courſe is not only 
proved by the neceſũty of Reaſoning, but likewiſe 
by Experience, and by Blowing. 

If one conſiders final Cauſes, and if one dares 
s at the Intention of Nature, the Air is not 
leſs neceſſary to the Blood of the Veins, than it is to 
that of the Arteries ; it even appears to be more ſo, 
the Veins have hardly any Elafticity or Springineſs 
in compariſon of the Arteries, and yet they contain 
almoſt half as much more Blood, and conſequently 
they have ſtill more need of a Foreign Strength to 
help on with its Motion. 

The Air being weaken'd, and in ſome manner 
worn out by its Circulating throughout the whole 
Body, has nothing more to do afterwards, but ta 
get out, and to give place to àa new and more vigo- 
rous Air. 
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Quaxss, Taunpes, Cc. Explained 


Chymicall. 


N HE beſt way to explain Nature, if it 
* 7 could be often made uſe of, is to ape or 
2 222 counterfeit ber, and to give Repreſenta- 

tions of ber, by making Cauſes that are 
known by us to produce the ſame Effe4s;, then we 
ſhould no longer gueſs, we ſhould ſee with our own 
Eyes, and we ſhould be ſure that the Natural Pha- 
nomena do ariſe from the ſame Canſes as the Arti- 
2 or at leaſt from Cauſes very near a-kin to 
them. 

Thus Monfieur Lemery made an Ætna, Veſiwius, 
or Burning-Mountain, have incloſed in the Earth 
about a Foot deep, in Summer time, 50 Pounds 
of a mixture of equal Parts of the filings of Iron 
and of Sulphur pulveriſed, the whole being made 
into a Paſt with Water; at the end of 8 or 9 Hours 
the * ed a little in ſome places, 
out of which proceeded hot hry Vapours, 
and afterwards Flames. ee 

It is very eaſie to conceive that a larger Quin- 
tity of this Mixture of Iron and Sulphur with a 
greater Depth of Earth was all that was wanting to 
make a real Mount Ana; that then the Sulphuri- 


ous Vapours making their way out would have cauſed 


an Ezrthquake, more or leſs violent in Proportion 


to their Strength, and to the Obſtacles they would 
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have met with in their way ; that when they had 
| found or forced an Opening, they would have 
ruſhed out with an Impetuofity great enouzh to 
produce a Hurricane; that if they had broke out 
from any Part of the Earth lying under the Sea, 
they would have made thoſe Spouts or Columns of 
Water fo dreadful to Ships, and finally if they had 
riſen up as high as the Clouds, they would have 
carried their Sulphur thither, and turned it into 
Thunder and Lightning. 

It ought not to appear ſtrange that this Sulphur 
plunged into the Water of the Clouds, does not- 
withſtanding take Fire. The Sulphurious Matters 
do not naturally mix with Water, but if they are 
very much exalted, they will burn in it, witneſs 
what we call the Gregeois Fire. It is true never- 
theleſs, that there is always ſome part of this Sul- 
phur which is extinguiſhed, and even with Explo- 
fon or Noiſe. 

On the other hand, thoſe Parts of it that burn 
in the Water make an Effort to free themſelves, 
and to aſcend, and this Effort likewiſe produces a 
violent Noiſe. This Monſieur Lemery proves by a 
new Experiment, where a Sulphurious Vapour 
riſing from the bottom of a Marſh, being kindled 
el a Candle that was held in it, as it came out 

e Flame communicated it felf nearer and nearer 
to all the Vapour that filled the void Space of the 
Marſh, gained the bottom, and catched a Sulphu- 
rious Matter that was in the Water, which Matter 
being inflamed, ſtruck the Water violently to make 
its way, and fo produced a little kind of Thunder. 
If the Flame does not reach to the bottom of the 


Marſh where the Sulphurious Matter is inthe WO: 
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the inflamed Vapour having nothing to fight with, 
makes no Fulmination. 
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7 2355NE of the Wonders that are obvious 
S O 8 enough to the Eyes of all the World, and 
8 yet obſerved by few, is the Fruitfulneſs 
of Plants; not fo much their natural 
Fruitfulneſs when left to themſelves, as their 
artificial Fruitfulneſs, occaſioned by Pruning and 
Cutting off ſome of their Parts. This artificial 
Fertility, is not really different from the natural; 
for in ſhort, the skill of the Gardiner cannot com- 
municate to Plants what they had not before; he 
only helps to Unfold and to bring to Light that 
which was actually in them. Monſieur Dodart, 
who enquires into this Matter, has not yet given us 
any Phyſical Syſtem, he only lays down Facts, 
but Reaſonings and Calculations muſt eſtabliſh 
them, becauſe the Queſtion is not ſo much what 2 
Plant gives, as what it would give, if one drew 
from it all thatit contains. Here follows an Ex- 
ample of the Fertility of one Tree in the Buſineſs of 
Seeds only, which are the laſt Term and Odject of 
all the Productions of the Tree. 1 | 
We know that all the Branches of the Elm are 
nothing but Bunches of Seeds very cloſely preſſed 
together. 1 | 
Monſieur Dodar: having choſe, at a venture, 
an £m of 6 Inches in Diameter, aud 20 Foot in 
Heigl: 
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Heighth, from the Root to that Part where the 
Branches ſpring out, and which might be about 
12 Years Old; he cut off one of the Branches of 8 
Foot in Length, and lighting thoſe Seeds that 
had been beaten out by the repeated Blows of the 
Hatchet, and others that were ſhed by the fall of 
the Branch, he only counted thoſe that remained, 
and found upon that fingle Branch 16450 Seeds, 
All the Branches that were not ſo long as 8 Foot 
taken together, made a Surface much more than 
double the Surface of 10 Branches of 8 Foot. 
But ſuppoſing them no more than double, becauſe 
perhaps the leſſer Branches are not fo fruitful, all 
theſe Branches taken together would yield 329,000 
Seeds. 

An Elm may eaſily live 100 Years, and the Age of 
its middle Fertility is certainly not fo little as that of 
12 Years. You may reckon then for one Year ofa 
middle Fertility above 329,000 Seeds, and put no 
more in the place of that Number, than 330,000, 
which is very little. But you muſt multiply thoſe 
330,000 by the 100 Years of the Life of the Elm, 
and that will amount to 33,000cc0o of Seeds, which 
are the Production of an Elm for its whole Lite, 
at the very loweſt reckoning, and theſe 33 Millions 
come out of one ſingle Seed. 

This is one inſtance only of the Natural Fœcundity 
of a Tree, which has not diſcloſed all that is 
contained within it. 

If it had been Lopp'd, it would have puſhed out of 
is Trunk again as many Branches as it had in its 
natural State, and theſe new Sprigs would have 
eme out in the ſpace of 6 Lines of heighth, or there- 
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— at the Extremity of the Trunk that , was 

"yy what part or at what heighth ſoever the Tree 

had been lopp'd, it would always have ſprung out 

ny, which appears conſtantly by the Example 

of the Dwarf-Trees, that are cut almoſt level or 
even with the Earth. 

The whole Trunk from the Ground up to that 
part where the Branches come out, is therefore 
quite full of Principles or little Embrio's of Bran- 
ches, which indeed can never appear all at once, 
but which being conceived as divided by little Cir- 
cular Rings of 6 Lines in Heighth, compoſe fo many 
Rings, each of which in particular: is ready to ap- 
pear, and will really come forth as ſoon as the 

ing is made exactly above it. 

All theſe inviſible and conceal'd Branches do not 
leſs really exiſt than thoſe that are diſcloſed; and 
if they did appear, they would likewiſe have an 
equal number of Seeds, which conſequently they 
muſt already contain in little. 

Wherefore, according to the Example propoſed, 
there are in ſuch an Elm as many times 33 Mil 
lions of Seeds, as 6 Lines are contained in the 
heighth of 20 Foot; that 1s to ſay, 1584,0000000 
of Seeds, and this Tree does actually contain 
within it wherewithal to multiply and re-produce 
it ſelf ſuch a ſurprifing number of times. The Ima: 
gination is frigbten'd to find it ſelf carried ſo fat 
by Reaſon. 

But what will it be then, if one comes to conli- 
der that each Seed of a Tree, does it ſelf contain 1 
a ſecond Tree, which alſo contains the ſame num- 


ber of Sceds; that one can never arrive, neither at 
one 
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one Seed which contains no more Trees, nor at 
one Tree containing no more Seeds, or that has 
lefs than the foregoing ; and that conſequently 
there is an encreaſing Geometrical Progreſſion where- 
of the firſt Term is 1. the ſecond 1584,0000000, 
the third the _— of 15834,0000000, the fourth 
its Cube, and ſo on in Infinitum ? 

Our Reaſon and Imagination are equally loft and 
ſwallowed up in this immenſe Calculation, and what 
one call in ſome manner more than immenſe. 

We ſhall find that Monſieur Dodart to avoid the 
Affectation of Wonderful, or perhaps to affect it 
more inſeuſibly, has in reſpect of ſome Articles 
made his Calculations of the Fœcundity of Trees 
lower than they ought to be, but that Difference is 
of ſmall importance. A Calculation, which in the 
utmoſt rigour would be too ſtrong for the Elm, 
would be much too weak for the Fern, which is in- 
comparably more Fruitful in Seeds; and in ſhort, 
let a Man be as ſparing as be will in bis Calculati- 
ons, he will always arrive at Prodigious Numbers, 


, and at Miracles in Natural Philiſopby. 
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SZ&I>Erhaps it can never be better proved than 
p by the Subject of this Diſcourſe, that 
8272 Nature having laid down a certain gene- 

ral Plan, knows afterwards how to diver- 

ie it in all the different Manners that the par- 
ticular Applications require. _ 

ir 
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Air is neceffary to all kinds of Animals, we take 
that Truth for granted ; they do all therefore take 
in Air. But there are ſome whoſe Blood is natu- 
rally more brisk and fluid; it is ſufficient for that 
ſort of Blood to go and take the Air in a certain Re- 
ceptacle, called the Lungs, and from thence dilate 
it ſelf throughout the whole Body, with the Air 
wherewith it is impregnated. There are other 
Animals, whoſe Blood and all their Humours, 
are ſo groſs and glutinous, that the Air taken into 
the common cle, and from thence diſtributed 
into the reft of the Veſſels, would not ſufficiently 
animate them; it is therefore neceſſary that they 
be immediately impregnated with Air. Such Ani- 
mals are the Inſects, in whom the Canals that con- 
vey the Air, that is to fay, the Trachea's reign from 
one extremity of the Body to the other, diftribu- 
ting their Branches every where, and in ſeveral 
Sorts; they have even as many external Oritices 
ſcatter'd about the Body, by which they receive 
the Air, as there are Rings upon the particular [n- 
ſect, which is the Cauſe that if thoſe Creatures are 
rubb'd with Oyl they immediately die, the Con- 
duits of Reſpiration being thereby obſtructed. This 
is the firſt difference that there is in the manner 
of Animals receiving the Air. 

If the Animals have Lungs, the general Idea of 
that Mechaniſin is, that the Blood being extream- 
ly divided, and thereby reduced to have a large 
Superficies, preſents it ſelf to the Air, which is 
alſo very much divided ; fo that each minute Par- 
ticle of the Blood, goes and takes its little Portion 
of Air. Thus in Men, in four footed Beaſts, and 


in Birds, the Lungs are nothing but a heap of an 
intinite 
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infinite number, of very ſwall Veſſelsor Bladders, 
that are ſwelled * Air, and each little Velicle 
e wee — 
receives 
branes or Skins of thoſe 8885 
The Blood imp with Air is to be diſtri- 
buted through the whole Body, and it is the 
Heart alone that does the Office of Receiving and - 
ing it. If the Animals are deſtined to a 
continual Action, as moſt part of them are, the 
Heart has two diſtinct Ventricles, one of whichſerves 
to receive the Blood, which by circulating has dive 
ſted it ſelfof the Air, and to ſend it back to the Lungs; 
the other to receive the Blood in its return from 
the Lungs, and to diſperſe it throughout the Body. 
Thus all the Blood that waters the Body is laden 
with Air ; but if there be any Animals that are to 
paſs a confiderable Part of their Lives without any - 
brick Motion or Action, ſuch as Tortoiſes, Frogs, 
Serpents, &c. their Hearts have either but one 
only Ventricle, or ſeveral that communicate with 
each other, which is in a manner the fame thing; 
lb that the Blood returning from the Lungs, and 
with Air, mingles it ſelf with that 
which returns from the reſt of the Body, and 15 
dveſted of the Airy Particles, and conſequently 
the Blood: protruded by the Heart through all the: 
„is leſs — and lively. 
Theſe are all the Varieties of Reſpiration in 
Animals that breath Air ; but Fiſhes, which live in 
Water; and which die almoſt aſſoon as they are car- 
tied into the Air, how do they reſpire? It is cer- 


er = * 45 V. Fey” has proved it, 2 
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this 422 i in which they die, i is nevertheleſs abſo- 
lutely neceffary to their very Being. 
There is always a great deal of Air wnized and 
involved in Water; is that Air the Fiſhes breath. 
What we call their Gilks, are their Lungs; and 
the whole Mechaniſm of the Gills has no other 
end but only to draw this Air encloſed in Water, 
preſent it to the Blood, after the ſame man. 
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erney has ſtudied and unravelled 
in the Olk of a Carp, this Mechaniſm almoſt in- 
finite and prodigiouſſy comp licated. 

ee u ths off i is a kind of 
Caxpenter's Work, con a great num- 
1 Lamina, each of n de in 
of bony Nets; the uſe of all which is 
— to ſuſtain an innumerable Multitude of the 
Ramitications of an Artery that from the 
Heart. Ir is „that this ſurprizing Quantity 


of exceeding fine Ramifications ſerves to preſent the 
Blood extreamly ſub-divided, and as we may ſay, 
each little Particle of Blood all alone. Among 
the Lemins, and in the whole Contexture of the 
Gills, there are an Infinity of narrow Intervals or 
Spaces deſtined to receive like Strainers, and ts 
ſub-divide into very ſmall Particles the Water which 
the Fiſh reſpires by its Mouth, *Tis then that 
the Air, to which in ſome manner, its Priſons are 
opened, makes its Eſcape from that Water, and 
goes and joyns it ſelf to the Blood of all the little 
Arteries. As theſe Gills have neceſſarily an alter- 
nate Motion of Dilatation and Com which 


is ſtill performed by other very nice Machines; 
as 
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Traches. Thus the 
the Entrance of the Air into the Blood would be- 
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as ſeveral other Filkes, reſpire 
th, and caſt it out again by the 
extracted from it all the Air 
[or erein they differ from other Animals 
A receive and throw out the Air by the ſame 
Conduits. Becauſe there is little Air in a great deal 
of Water, the Number of the ſmall Arteries where 
the Blood divides it ſelf, muſt be much greater in 
the Gills of Fiſhes than in the Veſiculary Lungs of 
other Animals. On the other hand, the Air that is 
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mut up in the Water is more confined there, its little 


Spiral Lamina are more compreſſed therein, than 
I it were mingled with other Air, conſequently 
it has a greater Spring; and as it is in proportion 
to its Spring, that it gives Motion and Impulſion to 
the Blood, 8 may produce a ſuffi- 


Fiſh 
S 2 When 
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Wien they ate in ihe Air they de, tae the 
= their Gil, which ne Palſes narrow 
Water are not ſo for'the' Air; for 
6 Way 100 eaſily out of them, and 
cat be forced to enter into the little Arteries, 
Theſe Strainers have no Power over the Liquor 
that' petcolites them without doing it Violence. 

After that the Blood of the little Arteries in the 
Gills is F den with Air it paſſes according to the 
Laws of Circulation into all the little Veins that 
anſwer the fad Arteries; but that which is very 


fingular is, that according to the Obſervation of 
Mont 2s Yerncy "the Veins of the Gills being 


for 
akes 


once gone but of em 8 become Ar- 
'teries, D gar devemartn all the Parts of 
"the Bod\ — reaf Veins rin back 
the Bled paghe Haas, +7 


_ - This Metamorphoſes'of Veins into Arteries, ap- 
pears. by ſeveral Tokens. 1. The Heart has but 
one Ventricle, and one Artery w which goes rami- 
us g it ſelf, and is Toft in the Gills. What Canak 
' ſhall water the reſt of the Body, arid carry into it 
the Blood vivify'd by the mixture- of the Air ? 
2. The Veins of the Gills, which are nothing but 
an Infinity of exceeding - ſmall and fine Ramifi- 
cations, carry their Liquor when they go out of 
the Gills i into Trunks r are much bigger, and 
theſe large Trunks, being diſperſed thro! the reſt 
of the Body, do again ſub-divide themſelves into 
little capillary Branches, which would not happen 
to Veins that were to continue Veins; for they 
would end by the largeſt Trunks, as the Arteries 
do by the ſmalleſt Ramifications. 3. At the com- 


ing on of the Gills, where Monſ. du Verney pur 
| | tends 
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rends that theſe Trunks which | receive the Blood of 
the Veins become Arteries, they do effectively take 


theconfiſtance of Arterics had have Tunicks 1 
branes more: ſtrong and ſolid than thoſe of 

The general Plan of Nature, which has order'd 
that the, Blood of a while kind of Animals thould 
be with the Air in a cotimoti Receptacle, 
does again divide it {elf into two Branches. The 
Bload , which has paſfed by this Receptacle does 
either return to the Heart, that diſperſes it again 
through all the Body, or difttibutes it ſelf imme- 
lately therein, as it goes out of the Receptacle of 
the Air. Perhaps this laſt Mechaniſm was neceſ- 
fry for the Fiſhes, ' becauſe their Blood takes little 
Air, and that the Impulſion it receives from thence 
would become too weak if it were obliged to re- 


| fume the Circuit of the Heart. If our Notions 


ze true, what a wonderful Variety of Mechaniſm 
i; there with reſpect to our different Wants > And 
if other Subjects require the ſame Variety, it will 
doubtleſs be ſtill more marvellous with reſpe& to 
real Wants, than to ſuch as we may have OY 
conceived, 
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rg the Hiſtory of the Academy for th 
& Year 1700, you have an account of the 
9928 Experiments upon which Monſ. Dodart 
had Teſtabült d the prodigious Fœcundity 

of Plants: He did there 12 himſelf chiefly 
3 to 


Tree, to bring forth all the Parts that are contained 


ee 6 lopp'd, and ſhoots out 
"mM lor lay; bh it fetch them 


bp to have unfolded thoſe that were in the 
_ 

If the Body of the Tree had been cut in any 
other Place, new Branches would have appeared 
after the fame manner : Conſequently fome Buds 
are there likewiſe, and do incloſe little Branches 
which the Sap might unfold. 

The Body of a Tree may be cut in an Infinity 
of different places, and all the Wounds will afford 
new Branches. Such a Body does therefore con- 
tain an Infinity of Buds involved in ittle Branches; 
But they are not all unfolded, either. becauſe there 
is never a ſufficient quantity of Sap in one only 


in it; or elſe becauſe thoſe Buds at their ſhooting 
out hurt one another by their exceſſive Numbers, 
and that only thoſe which are towards the 2 
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ternal Parts of the Tree, have the Liberty of ex- 
erting themſelves, becauſe they want the help of 
the Air for their Vegetation. LOAD. 

Theſe two laſt Cauſes joyned to the Motion of 
the Sap, which muſt be ſhot up almoſt in a ſtreiglit 
Line from the bottom to the top, may give us to 
underſtand why the principal Production of the 
Branches is made at the top of the Tree, and why, 
when the Tree is lopp'd, there are none but the 
lintle Buds placed by Nature in thoſe Parts that are 
cut; that have any Ad e thereby. 

An Animal that is contained in its Egg, being 
once diſcloſed and hatched, is entirely fo; if he 
loſes any Members, he lofes them irrecoverably, 
having no reſerve, tho he ſhould want it never fo 
much. But a Plant does never difcover all that 
it contains, and has hidden Riches with which it 
can repair its Loſſes, and often with advantage 


A Bud contains the Branch with its Leaves, its 
Fruit, its Seed, and all that actually exiſting, and 
even viſible — Jon, as ſoon as the Bud be- 
zins to unfold it ſelf. h 
As the Conſequence may frighten Mens minds, 
Monſ. Dodart forgets nothing to render it neceſ- 
fry by making good the Principle that produces it: 
he endeavours to render it receivable by it 
ſelf and to accuſtom us to the Idea of Infinite: 
s would be no difficult matter with thoſe that 
ave been ufed to dig in Phyſicks or Mathema- 
ticks : They know can't go far without meet- 
ing quickly ſomething of Infinite: as if the Aut bor 
of Nature, and of all Truths, bad taken care to 
8 4 Hamp 
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lamp al chin things with bit chief Character. But it 
is cortain, that this — e at 2 * 
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Upon the Effect of. the Swine of the Ars is 
Gun rot, and in 'FTFauunDss, 


+ H E Air, which till tbeſe latter timer, 
3 ſeem to be nothing elſe but 4 liquid 


Pf Matter, almoſt £ uncapable of 


Ae 


the moſt univerſ; ſal and moſt violent Agents that 
there is in Nature. The Strength of Gunpowder 
for Example, ſo amazing even to Philoſophers 
themſelves, is nothing but the Power of the Air. 
There is Air ſhut up, or rather cloſely impriſon d 
in every Grain of 1 There is likewiſe 
Air filling all the Interſtices between every ſingle 
Grain, and when the Powder is ſet on Fire, the 
Springs of all theſe little Maſſes of Air are dilated 
and loofen'd all together. Theſe Springs are the 
ſole Cauſe of ſo many prodigious Effects; for the 
Powder ſerves only to kindle a Fire that puts the 
Air in action; after which, tis the Air alone that 
is the Soul of all. 

Monſ. de la Hire is therefore of Opinion, that 
all the Phenomena of Gunpowder are to be attri- 
buted to the Properties of this Elaſticity or Sprin- 
gineſs: Here follow the principal, or at leaſt thoſe 
that have been the moſt neceſſary to him in his 
"_ 


Action, is now. diſcouerd to be one of 
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all its Strength, and it js the leſs active by. how 
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A Spring bent, - tends to unbehd it ſelf on 
the two oppoſite Sides with - equal Violeyce. 
A Spring requires a certain Reſiftance to exerciſe 


much the more the Body, againſt which it acts, 
yields to it, or flies from it. A Spring produces a 
more ſenſible Effect on one Side, when it meets 
with reſiſtance on the oppoſite Side. ; 
Upon theſe Suppoſitions, Monſ. de la Hire con- 
ſiders all the Springs of the Air put in action by 
the Fire which kindles the Powder ſhur up in the 
Body of a Cannon: Some Philoſophers have thought 
that when the Powder was kindled ſucceſſively, its 
Effort was greateſt at the place where it began to 
be inflamed, becauſe its force was augmented by 
that which was kindled afterwards. But tho' this 
reaſon may be ſpecious, it is not true; for accor- 
ding to the Reflection of Monſieur de la Hire, 
a Spring ſupported againſt another equal Spring 
which reſiſts it, has all the Strength it can have; 
and it will not have more, tho* other Springs do 
ſucceed one another to ſupport it, or to ſupport 
thoſe that do ſupport it. On the contrary, perhaps 
the Force of the firſt will be leſſened whileſt the 
others ſhall be put in motion; and if in that ſpace 
of time the Body, againſt which they are to act, 
begins to yield, their Actions will be ſo much the 
weaker. 
It is therefore better that the Springs ſhould be 
looſen'd or unbent all together, even when one 
would not make them a& but at the place where 
the Powder began at firſt to be kindled. It is more- 
over certain that the Powder being kindled all at 


once, a greater Heat puts the Springs into a greater 
| Tenſion, 


theſe two Effects is equal,the Way which the Bul- 


as is a Cannon with its Contions. But there 15 
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Tenſion , and as they 
at the fame time, 
offet towards alf t 


ſudden Inflammation of all the Powder, and it is 

found convenient to make it à little flower. 

-* The Cannon bling thick enough t6 refiſt all the 

Geer of in Body rowards the Ci Axis of the 
Body towards the Circumference, 

mpulſions that are made 


puſh equally againſt thoſe 
Ends, from whence it is, that the 


© 


two 
Jar , at the fame time that the Bullet 
| its Mouth. The fame Force there- 
Fore that cauſes the Recoil, is that which cauſes the 
"Motion of the Bullet. But from whence proceeds 


It, that the Motion of the Bullet has fo great an 


Extent, and the Recoil ſo ſmall a one? The rea- 
ſon is, the Cannoti- has much more Difficulty to 
brody it ſelf backwards, than the Bullet has to 
move forwards ; and as the Force that produces 


let makes does fo or oye the retrograde 
Motion of the Cannon, as the Difficulty it finds in 
going backwards exceeds that which the Bullet has 
in moving forwards. 
There muſt therefore be a great Reſiſtance to 
the Recoil of the Cannon, which is always very 


fall, and in effect one perceives at firſt Sight 


that that Reſiſtance is the Friction or Rubbing that 
is made againſt the Earth by ſo heavy a Machine 


more in it yet; the Reſiſtance to a Motion * 
muc 


all _ 2 mutually 
of a greater 


leſt the Cannon ſhould burſt by a too brisk and 
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jnach the gte ter is the Motion is quicker, and 
When it is ſo, to fuch a t that which reſiſts 


then a Body weak enough 
of it ſelf may keep the Plate of an immoveable 
Body, and of an mwvincible Obftacle. It is for 
this reaſon that both the Air and the Water, being 
ſtruck with ſo much Swiftneſs, and with fo quick 
2 blow that they have not time to fly, become 
fixed Points, the one for the Motion of Birds, and 
the other for the Action of Oars. In like mariner, 
if you hang 2 Stick by the two Ends to two fins 
Threads, and ſtrike it in the middle with a very 
tick blow, you may break it there, and the 

s which ſupport it will remain entire. The 
reaſon is, the Fibres of thoſe Threads do „ 
er time than is given em to extend and ſepa- 


bas not time to yield, 


a 
nte themſelves, and the Air belides is not able to 


fly faſt enough from under the Stick, which hav- 
ing been ſuſtained on all fides by firm Supports, 
receives the entite Impreſſion of the blow, and fo 
is broken. 

The extream Swiſtneſs, or to ſpeak inore 
perly, the extreara Suddenneſs of the Motion im- 
ed by the Powder upon the Cannon, ought 
therefore ſtill to increaſe the Reſiſtance which it 
finds in recoiling, whether it be on the part of 
the Earth, or even on that of the Air, if a Cannon 
were ſuf] the Experiment ſhews that the 
Recoil would be very great. | 
A Sky-Rocket, the Conſtruction of which, I 
ſuppoſe, is well known, is no other than a little 
w light Cannon; which by the Effort of the 
Infamed matter contained in it, recoils in the Air 
with as much Swiftneſs as the inflamed matter has 
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—— which is turned down 
Tis by :this Recoll char the, Rocket fly 


"Rocket being filled pe) that Matter 
ns it, if 16s Centre. o Gravity were 
Centre: of its Figure, i tc 
that is cloſed, which. þ 


Bae 1700, that as ſoon as th: 
to raiſe it ſelf, it would make a 
the Air, and be turned upſide down; 
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and its Poſition with reſpe& 
« {od there is a much ſhorter and 

r Expedient made uſe of: They faſten to une 
of the ſides of the Rocket a Stick, the weight of 
which is ſuch, that the Centre of Gravity of the 
Rocket and Stick altogether are a little below the 
Orifice of the Rocket. If this Centre is below 
the Orifice or Mouth when the Rocket is filled, it 
is yet more ſo when it flies upwards, and when 
by diſcharging the matter it contained it becomes 
fill more light. This Centre therefore changes and 
deſcends foe. hrs in Proportion as the Rocket 
riſes, aud conſequently makes it keep a ftreight 
Motion. 
' Monſieur de la Hire owns, for the Glory of thoſe Nu 
courſe and uncertain Experiments which have pro- Nur 
duced Arts, that he thinks that the niceſt Specu- N 
lation could have added nothing to the Conſtru- een 
Aion of theſe Rockets; only he obſerves, that th; Nic 


tic 
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= the Ain in Gunpowder au Thunder. 259 
being faſtened to one of the Sides, the Centre 
o Gray of whole together can't be in the 

Rocket, that conſequently it can never 
raiſe it ſelf up very vertically, and that in order to 
give it ſuch a Direction exactly, it were better to 
faſten a Stick to each Side, the weight of both 
which Sticks ſhould not exceed that of the ſingle one. 
It is eaſie to apply to Petareros the ſame Princi- 
ples which we fee acting in Cannons and in Rockets. 
Monfieur de la Hire propoſes, that in order to aug- 
ment the Effect of a Petarero againſt a Gate, or a- 
zainſt a Wall to which it was 2 it ſhould 
be ſo fixed and planted as to become, if poſſible, 
immoveable on the oppoſite fide, thereby its recoil 
would be prevented. and its Force redoubled on the 
kde on which it is to act 
Thunder it felf is no other than a Wedekind 
Seater; and Men may boaſt, without any Pre- 
ſumption, that they « can imitate it. It is a Compo- 
fn of Sulphur, ' of Salt-Petre, or ſome other 
dabſtances very like them, and the Air being put 
mto Motion by their Inflummation, makes the chicf 
Thenomena of Thunder. 

If this Air when it dilates and unbends it. ſelf 
meets with no Reſiſtance, we then ſee the Light- 
ning but hear no Noiſe. If it meets with Clouds 
vinch oppoſe its Motion, there'reſalts from thence 
tat: Collifion of the Ait which cauſes the Noiſe, 
and this Noiſe is fo much the louder as the Clouds 
ompoſed of ſmall Particles of Ice, are leſs proper 
= — Motion from a very much inflamed Air. 

When the Fire of Thunder moves with fo great a Vio- 
luce, it bends and compreſſes the Springs of the 
Wick Air wherewith it is ſurrounded, that Air does 
thereby 


„ „ weill in, and of dri- 
ving it backwards; which h ſeveral ti 


The Air which is nearelt the Earth beioz thick 
a is that which muſt have the great 
eſt Strength to reſiſt the Motion of Thunder, that 
is to ſay, to make it re- mount, and conſequently i 
muſt happen pretty often that that Flame being 
towards the place from whnce it came, is 
difipated without producing any Effect. 
We fee ſometimes Water — Tube, 
mount 3 or 4 times higher than the depth of the 
Baſon or Fountain allows, and fo it is ſoon reducel 
10 that which the Laws of Hydroſtatic 
eſcribe it. But how could it go out of it in an 
ſtant 2 Monfieur de 14 Hire attributes it to ſome 
Air ſhut up in the Conduit, which having been 
jw” poi t into Motion b e 
22 diſcharged it ſelf againſt that which 
aſcended, and communicated to it this moment 
neous Swiftneſs. So he believes the Violence 0 
Thunder may be ſometimes augmented by the 
Air, which a ſtrong Compreſſion, occaſioned 
by the Fire of Thunder it ſelf, reſumes its natural 
Extenfion. It is impoſſible ta follew all the Effet 
5 Air, it is chief it ſelf along the Soul of tis 
= underfind by th Warld, that mind 


and which is neareſt to us, 
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thus die Experiments make by « Cone 


BuzninG Grass. 


Itherto Chymiſtry has not dad in 
of 68 Diffolution of Bo- 


_ any other Agent more proper for that 
rpoſe than Fire. Fire has been its uni- 
verſal ey or almoſt always the Soul of its 
other Diſſolvents; and we have not otherways been 
able to Diſcover the nature of Compound 
but only ſo far as we could unravel their Contex- 
ture, and unfold their Principles. | 
It is not that Men had not already bethought 
themſelves of uſing another Fire, incomparably more 
ative than the Culinary, that is to fay, rx Rays 
of the Sun reunited by the Burning Glaſs; but 
they knew no other excepting thoſe Glaſſes that 
were Concave, and of Metal, and which burnt by 
Reflexion; and for as much as it is neceſfary that the 
Buming-Glaſs, to make the Focus the ſmaller, and 
conſequently more vigorous, ſhould be exadly pa- 
nllel with the Disk of the Sun, the Rays which 
ame perpendicularly, that is from Top to Bottom 
could not be otherwiſe reflected, bur perpendicu- 
larly again, that is to ſay, from the Bottom to the 
Top, and the Veſſels into which they put the Solid 
in order to melt them, being neceſſarily in 
Lreverſed Situation, thoſe Matters ran out upon the 
as ſoon as they felt the Sun, ſo that Men 
could make no followed nor laſting W 
and 
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22> A Philoſophical Diſſertation 
and the Burning-Glaſs became thereby a Curioſi 
almoſtentirely uſeleſs. . 7 

It was — neceſſary that the Glaſſes ſhould 
be Convex, and burt by Refraction, berauſs then 
the Rays would always deſcend. perpendicularly, 
and the Matter m which they were to be uſed would 
be in a convenient Situation. But for great Forug's, 
ſuch as thoſe that were wanted, great Glaſſes were 
required; and beſides the Difficulty of cutting ſuch 
great ones, fince one can hardly reach thoſe that 
are necceſſary forgreat Teleſcopes, which have but 
ſpme inches of Diameter, there ſtil] remains till 
the Difficulty of melting a ſufficient Quantity of 
Glaſs without breaking 1 it as it came out of the 
Oven, or as it cooled. 

We have: ſeen in - the Hiſtorjes of 1699, an! 
1700, that Monſieur Tſchirnbays, Aſſociate Act 
demiſt, had found out the Art of making Glaſſes 
Convex of 3 or 4 Foot in Diameter, which 1s an 
extraordinary Fhickneſs, and the Effects that it 
produced are there related. 

The Duke of Orleans ſent for one of thoſe great 
Glaſſ es of Monſieur Tſchirnbaus's from Germany, 
placed it in the Garden of the Royal Palace, and 
has had the Goodneſs to allow the uſe of it to the 
Academy, who can't;uſe it with more underſtand- 
ing than his Royal Highneſs himſelf. _ 

Monſieur Homberg, whoſe Patron that Prince 
is, has taken the 7% Bol of uſing that Glaſs 3 
much as he could: But one would ſcarce believe 
perhaps that during all the Summer of this Lear 
1702, he could meet with but 8 Days that were en- 
tirely favourable, in which the Sun ſhined out clex 
from 9 or 10 in the Morning, to 3 or 4 in dhe 
Afternoon, He 
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upon Experiments by a Burning-Glaſs. 283 
He began with the Trial of Metals, and parti- 
cularly with that of Gold. 

Gold, let it be as well refined as poſſible, being 

to the Focus crackles and throws out an infinity 
of very ſmall Drops to the diſtance of 7 or 8 
Inches, which being catched upon Paper and beaten, 
make a Powder of real Gold; fo that all their alte- 
ration conſiſts in the minute Diviſion of them. 
Let the Gold be a little farther removed from 
the exact place of the Focus, and it will preſently 
ſnoak, and almoſt as ſoon a good part of it be 
tuned into Glaſs, of a deep Violet Colour; and 
if you pleaſe, all that is not evaporated in Smoak 
be vitrified. This Golden Glaſs weighs leſs 
than the Gold it ſelf. 

If you remove it farther from the Focus, it will 
only ſmoak, and that which is loſt of it will be 
lolt very ſlowly. It would even fix it ſelf, if 
cre were not now and then to bring it nearer 
w the Focus. 

t appears plainly, and at firſt fight, by theſe Phe- 
nomena, that Gold is not fixed, fince the Heat of 
the Sun makes it evaporate z and that it is only 
o with reſpe& to the more groſs and unaftive 
fre of the Laboratories. It appears moreover, 
lat by the Sun's Heat it is abſolutely decom- 
poled, and its firſt Principles ſeparated, fince 
one Part of its Subſtance is exhaled in Smoak, 
and the other, which muſt be very different, is 
turned into Glaſs. But that you may better un- 
lerſtand this Effect you ought to be informed 
aatly of the Nature of Vitrification. 

Glaſs is compoſed of a very fine and good Sand, 
nd of the. fixed Salts of 2 which are put 

5 ; | toge- 


284 A Philoſophical Diſſertation 
together over a great Fire. Theſe Salts being vio- 
lently agitated by the Heat, and not N to 
evaporate by reaſon of their Fixedneſs, penetrate 
on all ſides the Sand or Earth wherewith they are 
mingled, dividing and ſub-dividing it after ſuch a 
manner, that there does not remain, as one may 
ſay, two Atoms of earthy Matter which has not 
been ſeparated by one Atom of Salt. From thence 
proceeds at the ſame time, both the Fragility and 
the Tranſparency of Glaſs ; which in the ſmalleſt 
Parts of it is compoſed of heterogeneous and diſſi- 


mular Particles, which conſequently are not much 
— or Spaces of 


united together, and the Int 
which always admit Light. All Vitrification there- 
fore reſults from an Earth, which being expoſed 
to a great Heat, has been intimately penetrated by 
ſome other Body that melts it. 

Now if we ſuppoſe that the Principles of Gold 
are Mercury, a metallick Sulphur, and an Earth, 
the whole will be eafily explained. The Mercury 
which is volatile, is that which is exhaled in 
Smoak. There remains the Earth and the Sulphur 
which are fixed; the Sulphur is that which puts 
the Earth into Fuſion and vitrifies it. The Glass 
of Gold is leſs heavy than the Gold it ſelf; for 
that which is moſt weighty in Gold is its Mercury, 
which does not enter into the Formation of the 
Glaſs. But how comes it that Mercury, which 
is the moſt heavy Principle, ſhould be volatile, 
whilſt the other two, tho? lighter, are fixed? The 
Reaſon ĩs, becauſe Mercury is not volatile, but on 
account of the extream Facility with which it 15 
divided into Parts indefinitely ſmall. Thus Water, 
tho! more hey than Air, riſes up'inta it when ! 
is reduced into Vapours. Other 
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upon Experiments by a Burning -· Glaſt. 185 
Other 11 ſupport this Syſtem. If 
Silver refined by Lead be expoſed to the Sun, 
there will be formed upon its Surface a pretty thick 
Powder, which does not vitrifie ; but if you take 
Silver that has been refined by Antimony, the 
Powder of that will be vitrified. The reaſon is, 
becauſe Silver has of it ſelf too little Sulphur in 
ion to the Quantity of its Earth; but when 
it paſſes through the Antimony it retains the Sul- 
phur thereof, which augments the Quantity and 
h of its own,” 
Aſter theſe Explanations, we ſhall not be ſur- 
prized, if Gold that has been melted in the Sun, 
and ſuffer'd to fix, be afterwards more difficultly 
diſſolved by the Spirit of Salt, the common Dif- 
ſolvent of this Metal, and if it be diſſolved with- 
out any ſenſible Ebullition; we preſently con- 
ceive that Gold having been melted in the Sun, 
and by conſequence infinitely divided into all its 
little Molecules or Atoms of Gold, theſe Atoms 
when their Motion ceaſes are united, and more 
cloſely preſſed together than before, and conſe- 
tly have ſmaller Pores, which receive more 
ficultly the Points of the acid Diſſolvent. At 
the ſame time, thoſe Pores being ſmaller, contain 
les of the atrial and foreign Matter. Now the 
Ebullition which is made in the melting of any 
Metal, does only proceed from ſuch atrial Matter, 
of which the Springs and the Spires are dilated 
when its Priſons are open d. 
Monſieur Homborg maintains, that our Culinary 
Fire is nothing elſe but a Mixture of that infinitely 
lubtile Matter which makes Light, and of a courſe 
Oil drawn from Wood * any other Materials that 
2 1 


286 A Philoſophical Diſſertation 
are uſed for Fuel. The Fire of the Sun, is nothing 
elſe but the pure unmixed Matter of Light, and 
how great muſt the difference be between the Aj. 
vity and between the Effects of one and the other, 
between a Chymiſtry that has as yet made uſe only 
— the = ſert, and that which is * by the 

tter? We may exped, without being too pre. 
ſumptuous, a Sett keel, almoſt New, /: Ke 
have found out a new Key to let our ſelves into the 
internal Compoſition of Bodies. 
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Upon the Perpendicularity of the Bodies of Tx+:s 
and PLayts, with reſpett to the Horizon. 


k it be remembred that the Perpendicu- 
3 1] & larity of the Bodies of Plants, in relation 
Ned the Earth from whence they Spring, 
or, which is the fame thing, with re 
ſpect to the Horizon, has been counted wonderful 
in our Hiſtory of 1700, it will be eaſie to joyn the 
— 1 Obſervation 8 what Monſ. Dodart re- 
port ore upon that Subject. 

The ſame — * the Month of De- 
cember, a heap of Acorns upon the Ground, which 
had been trod under the feet of Paſſengers; ſeveral 
of thoſe Acorns had put out, but none of 'em had 
taken root. All thoſe Germes are nothing but the 
Roots of the growing Plant, and they ſprang out of 
the Centre of the pointed part of the Row, and 
were from 4 to 18 or 20 Lines in length. In à 
word, all theſe Germes or little Roots crept along ſeck- 
ing the Earth; and as there was none of em which 
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the chance of their Situation were directly turn- 
— = —— they made all of em ſuch 
Turnings ings as were neceſſary to get 
thither by the ſhorteſt way, or n 
Monf. Dodart obſerved particularly one Acorn 
that had the Centre of its Point turned directly 
upwards or towards the Zenith, and the Root 
which came out of it, after having followed that Di- 
retion for about the length of an Inch, turned ſhort 
of it ſelf, that it might incline towards the Earth. 
This put Monſ. Dodart upon the Thoughts of 
planting fixx of thoſe Acorns in a Flower-Pot, the 
point of their Root as directly upwards as he could, 
to ſee what would come of 1t ; and he cover'd em 
with two good Fingers breadth of Earth mode- 
ntely cruſhed down. 
ut two Months afterwards he dug them 
up, and found that all the Roots had made a Croſs 
or Elbow, that they might turn downwards; as if 
they had been ſenſible of the Trick that was put 
upon them. 
According to the Conjecture propoſed by Mon- 
heur Dodart in the Hiſtory of 1700, which is, 
bat the Vapours of the Earth contract the Fibres 
if the Roots, and thereby draw them towards the 
th; this Fact would be inexplicable, ſuppoſing 
Mat the Acorns had been planted very exactly and 
ometrically with their Points upwards. For in that 
ale the Vapours not being able to affe& one fide, 
r one part of the Root more than the other, they 
ould not contract the Fibres thereof on any fide ; 
nd conſequently they muſt leave to the Root its 
nt Direction upwards. But it is probable, that 
us Geometrical Exactneſs was not, and even could 
T3 not 
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288 A Philoſophical Diſſertation 
not be obſerved in planting the Acorns, ſo that as 
ſoon as the little Root inclined towards the Earth 
more on. the one. fide than on the other, the Va- 
' pours preſently found out that weak Part, and 
there applied themſelves to contract the Fibres, 
— that means to draw the whole Root down- 


| Upon the Origin of Rivens. 


N Onſicur Ilan sere, and Monſieur Perrauk, 
MZ a Brother of him who has been one of 
A8 25 the moſt Worthy Members of the Aca- 


gin of Fountains and Rivers to Rain. 

Thoſe Gentlemen pretend that the Rains pene- 
trate the Earth *till they meet with the Clayey 
Parts of it, which are folid enough to ſuſtain and 
ſtop them, and that they glide and run along the 
Bottoms of ſuch Earth, on the Sides that are moſt 
inclined or ſteepeſt, till they meet with an Open- 
ing, by which they eſcape ; that is what we call 
a Spring. If we calculate the quantity of Ran 
or Snow that falls in a Year upon all that Earth 
which is to furniſh, for inſtance, the Water of the 
Seine, we ſhall find that the Seine does not require 
above the 6th part thereof, which allows the Au- 
thors of this Syſtem room enough. As for the 
Continuity of the running of Rivers, it proceeds 
from the flow manner in which the Rains pene- 
trate the Earth, which are a long time in gathering 


themſelves upon the Bottoms that contain _ 
alter 


demy of Sciences, have referr'd the Ori- 
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after they are fallen. Moreover, when the Rivers 
are very large and deep, they overflow the Lands 
2 great way beyond their Banks, with the Waters 
which re-deſcend afterwards into thoſe ſame Rivers, 
2s they become lower; but their Deſcent is ſlow, 
and conſequently contributes towards feeding them 
in ſpight of the long Drougths. The Birth of 
theſe Springs is ordinarily at the foot of Moun- 
tains, becauſe the Mountains colle& the largeſt 
Quantities of Water, and give em a greater Incli- 
nation towards one and the fame Side; and if we 
ſometimes meet with Springs in high places, and 
even at the tops of Mountains, they muſt needs 
deſcend from places that are yet higher, and be 
carried along Beds of Clay, as if it were by na- 
tural Channels. But if between one Mountain, 
from the top of which there comes a Spring, and 
Mountain yet higher, which is to ſupply the 
Water of it, there ſhould be a little Valley; you 
d WW muſt imagine that Spring to be like a Water, which 
e 
ſt 


from a Receptacle of a certain Depth, has been 
carried by Subterraneous Pipes, and is come to 
—— or Caſcade of a Heighth equal to that 
of the.Receptacle, or leſs. 

Monſieur de la Hire examined this Syſtem at 
the moſt eſſential Part, where Authors likewiſe 
ſeem to be leaſt upon their Guard. He had a 
Mind to try by Experiments, whether the Waters 
ofRain or Snow could penetrate into the Earth as 
far as the Tiff, or as far as the Claiey parts, and he 
tound they did not penetrate at the depth of 16 
Inches in a ſufficient Quantity to form the leaſt 
Collection of Water upon a ſolid Bottom; beſides, 
it was neceſſary that the _ upon which he * 

4 is 
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his Experiment ſhould be entirely diveſted of Graf 
and Plants; for where there was any, and they 
become a little ſtrong, the Rain was fo far from 
being ſufficient to collect it ſelf below the Depth 
of 16 Inches, that it did not ſuffice even for the 
Nouriſhment of ſuch Grafs or Plants, and they 
were forced to water them beſides from time to 
time. 

This Obſervation excited Monſ. de la Hire to 
examine more nicely into the quantity of Water 
conſumed by Plants. In the Month of June, he 

ut into à little Viol, in which there was one 
Pound of Water exactly weighed, two Leaves of 1 
Fig-tree of a middling Size, and which weighed 
together five Drachms and 48 Grains; the Stalks 
of the Leaves were within the Water, and the 
Neck of the Battle was very well ſtopped. He 
expoſed the whole to the Sun and Wind, and in 
the ſpace of five Hours and a half, the Water in 
the Viol was diminiſh'd two Drachms, that is to 
ſay, one 64tb part, which the two Leaves had 
drawn, and the Sun and the Air afterwards cauſed 
to evaporate. As the freſhneſs of the Leaves 1s 
not maintained, at leaſt in the day-time and during 
the Heat, but by the continual Paſſage which they 
give the Water that aſcends from the Roots, and 
is afterwards diſſipated, thoſe two Leaves if they 
had been growing on the Tree, muſt have drawn 
from the Earth in five Hours and a half, the two 
Drachms of Water to preſerve themſelves in the 
fame ſtate of freſhneſs. One may judge from 
thence how much the whole Fig-tree drew in one 
Day ; and conſequently, what a prodigious Quan- 
tity of Water is ſpent in the Nouriſhment of Plants, 


It 
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it is probably for this reaſon that the Rains do moſt 
1 22 three Months of 

L uſt, do commonly furniſh as 
Lev thereof as all the reſt of the Yar, It ap- 
pears by the Experiment of Monſ. de la Hire, that 
the Rains alone, even in that Seaſon, would not 
ſuffice for the ſupport of the Plants: for the Moi- 
ſture of the Earth, the Deus, Miſts and Fogs, do 


very much contribute thereto, how then could the 
Rains only produce Rivers? 


The Obſervation of Monſ. de la Hire upon the 
Depth to which Rain- water can penetrate, was 
made upon a middling ſort of Earth, between 
Sand and Clay; and which conſequently did not 
much reſiſt the Water: If the Earth were onl 
Sandy, it 15 certain the Water would te m 
deeper, and then, provided that all the other Cir- 
cumſtances were favourable, a River or a Fountain 
might proceed from the Rains, and without doubt 
it does ſo happen in ſome places; but this Origin 
is not the moſt general. | 
For Example, How can this agree with the 
Water of Rungis near Paris * There is 50 Inches 
of Water always running; all the Earth that could 
furniſh it, does not receive a Quantity of Water 
equal to thoſe 50 Inches, if you compute it ac- 
cording to their continual running ; and beſides, the 
greateſt part. of the Rain-waters do either eva- 
porate after they are fallen, or feed the Plants, in 
2 Country that is much cultivated, It is true, 
the Water there is ſhallow enough, but its Depth 
does conſiderably exceed 16 Inches. The Country 
is high, and ſuch is its Diſpoſition, that to bring 
the Waters from ſome places yet higher, one muſt 
| ſuppoſe 
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ſuppoſe that there are natural Pipes, ſuch as thoſe 
that are made uſe of to throw Water artificially, 
and that they do deſcend and aſcend after the ſame 
manner; an H eſis hard to be con- 
ceived ; for be that, this Diſpoſition of the 
Pipes and Aqueducts is too exact and regular to be 
natural, how happens it that it ſhould never fail 
by any Cleft or Crevace? 

Wherefore, for the Explanation of theſe Kinds of 
Springs, other Philoſophers have fancied Subter- 
raneous and Concave Rocks, which like Alembicks 
receiving from the bottom of the Earth watry 
Vapours, might condenſe them by their Coldneſs, 
and reduce them to Water again. But Monſ. de 
la Hire obſerves, that this Syſtem can't be applied 
to the Waters of Rungit; for he cauſed, ſeveral 
Pits to be made thereabouts, but could find no 
Rocks; and conſequently thoſe Waters were not 
collected by ſuch ſubterraneous Alembicks. 

. What remains then? Monſ. de la Hire inclines 
moſt to this laſt Syſtem, but allows not of the 
Neceflity of Alembicks. There may be under 
Ground, and upon a Level with the Sea, great 
of Water, from whence the Heat of 
the bottom of the Earth will raiſe Vapours, which 
being come towards the Surface, will be condenſed 
by the Cold they meet there; after which they 
will run upon the firſt Bed of Clay they can find, 
till an opening throws them out of the Boſom of 
the Earth. But theſe Vapours when they have 
reſumed their firſt Nature of Water, can't fall 
down again by the fame Conduits by which they 
aſcended when they were Vapours ; and tho' 


that could be conceived, yet it is nevertheleſs a 
Difficul y 
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Difficulty, and a kind of begging the Queſtion in 
this Syſtem. | WE | 
Monſieur de la Hire has, notwithſtanding, im- 
the ſame by a new Notion: He ſuppoſes 
that the Salts in Stones may ſtop and fix the Va- 
pours, and thereby contribute to the changing 
them into Water again; and we hall ſee that 
an iment, which he has not carried ſo far 
2s he intended, fayours that Notion. 
The Fountains of freſh Water which ſeem to 
have a Flux and Reflux like the Sea, and which ne- 
vertheleſs do not come from it, becauſe their Wa- 
ters are freſh, do naturally enter into the Hypothe- 
fis of Monſ. de la Hire. When the Sea aſcends, it 
compreſſes the Air incloſed in the Cavities that con- 
tain the Subterraneous Waters, and the Air thus 
compreſſed obliges them to fly out by ſome Ori- 
tices, which we ſee commonly perform'd by ſeveral 
Machines. As for thoſe Fountains, which only 
flow by Intervals, and at certain Hours of the Day, 
they d from ſome Snows upon which the 
Sun 1 not ſhine at thoſe Times, and which ceaſe 
melting when that is withdrawn. | 
By theſe two Examples it will be eaſy to ſolve 
the Cauſes of extraordinary Fountains, as ſoon as 
wecan be informed of the particular Circumſtances 
of them; the greateſt Difficulty is to come at good 
Accounts, and ſuch as are throughly purged from 
thoſe falſe Miracles which popular Traditions are- 
always adding. 3 
From this general Theory Monſieur de la Hire, 
deſcends to particular Remarks upon the uſe of Rain, 
and Spring-water, and that contained in Ciſterns. 
He takes notice of an Accident new * of. 
ſome 
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ſome Rain-water kept in the Obſervatory, and 
which ſmelled very 7 * of the Smoak, the reaſon 
of which was, the Obſervatory ſtands on the South- 
fide of Paris, and that Rain fell with a North 
Wind, ' which drove the Smoak of the Chimneys 
upon the Obſervatory, and mingled the Particles 
thereof with the Rain. 
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pon the Manner in which ſeveral es are 
turned. 


75 T is not only our Underflanding that is ar 
& a Fault in — natural Canes, 
but i ſeems And thet as very Eyes 


are deficient” in obſerving the Bf, 
and a thouſand things do continually offer 8 
to our View, without being taken notice of. 
How few are they that know that the Shell. of 
Snails, which are Helixes turned about a fort 
of a Cone, are all turned after the ſame man- 
ner in the ſame Kind, and, which is yet more con- 
fiderable, after the fame manner, in almoſt all 
the Kinds ? The manner of turning is from the Leſt 
to the Right, if you view the Shells from ths 
ſharp end upwards. Monſieur Parent, after ſeve- 
ral 12 into all the Snails of the Land, of the 
River, of the Sea, and even of the Stones, could 
meet with but three Kinds in which the Shells are 
turned from the Right to the Leſt. 
He has carried this Obſervation as far as the 
Plants, of which there are a great number on 
ave 
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have either their Stalks, or their Flowers, or their 
Cods, turned after a certain manner; others, whoſe 
Flowers or Seeds run along about the Body of the 
Plant like a Helix, and conſequently faſten them- 
ſelves thereto in a determinate manner, which 
manner is always the ſame in the fame kind; and 
moreover Monſieur Parent having made the moſt 
ample Reckoning he was able of the different Kinds 
with reſpect to theſe ſorts of Peculiarities, he al- 
ways found that one certain manner was predomi- 
nant, that is to fay, for inſtance, that in 33 kinds 
of Plants that had their Stalks turned to the Right, 
there were but four turned otherwiſe ; and that in 
15 kinds the Cods or ſhells were turned to the Lefr, 
and in two only to the Right. 

Monſieur Parent has likewiſe obſerved, that the 
Fibres of a Heart of a Man, are always turned in 
the ſame manner, the External from the Right to 
the Left deſcending, and the Internal after the fame 
manner aſcending ; and that on the contrary, the 
Tuff, which the growing Hairs form on the Top 
of the Head, is almoſt always turned from the 
Left to the Right with reſpe& to him that w 

It is ſufficient to have ſaid, that upon theſe kinds 
of Subjects that are ſo rarely taken notice of, Ob- 
ſerrations may be made, and that one may turn 
ones Eyes and Thoughts that way. Every Body 
will afterwards find enow of the like Occaſions in 
contemplating Nature. | 
The conſtant and invariable Determination of 
ſome Parts, whether it be of a Plant, or whether it 
de of an Animal, to be turned after one and the 
ame manner, does aſſuredly proceed from the Grain 


Or 
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or the Egg, and this is a new Proof that Genera- 
tion is nothing but an Unfolding : But who bas 
fixed this Determination inthe Egg, or inthe Seed? 
The fame Queſtion might be ſtarted upon the 
fame manner in which Planets turn, and all may 
be referr'd to the firſt and purely arbitrary Will of 
Him that made the World. But another Queſtion, 
to which one ſeems obliged to anſwer, by the Con- 
catenation of ſecond Cauſes, is to know, why a 
greater Number, either of Plants or Shells, are 
turned after one certain manner? 

Monſieur Parent conjectures, that this may have 
ſome Affinity with the Syſtem of the Loadſtone. 
He believes that we may allow of two Vortexes, 
or Whirlpools, of magnetick Matter turning in the 
Figure of a Helix about the Earth, and the length 
of its Axis, in two ways oppoſite to each other, 
one of which comes out of one Hemiſphere, and 
the other at the oppoſite Hemiſphere. This mag- 
netick Matter is ſubtile enough to penetrate Bo- 
dies, and conſequently Eggs or Seeds ; and if by 
any -Cauſe whatever, one of the Vortexes have 
more Facility than the other to penetrate certain 
Seeds or Eggs, it turns them in the manner 
peculiar to it ſelf. Perhaps each Vortex has gene- 
rally more influence in the Hemiſphere out of which 
it comes. At this rate the Bodies capable of being 
turned would affect a different marmer in the Southern 
Hemiſphere from that in ours; but it is eaſie to 
judge how many Obſervations are neceſſary to make 
good this Fancy : It is ſufficient to propoſe it at 
preſent, and to ſhew ſome kind of Probability in it. 
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tn Extract of a Letter from Momfieur SaaxAstx, 

the French Kmg's Phyſician! in Canada, 


concerning the Caſtor or Beaver ; communica- 


ted to the Academy by Monſ. Tourxerorr. 


751 HE largeſt Beavers are 3 or 4 Foot 
5 T. & in Length, and from 12 to 15 Inches 
10.2); in Breadth in the middle of their 
= Breaſt, and from one Hip to the other; 

they commonly weigh from 40 to 60 Pounds: As 
to the Length of their Lives, it is thought ir does 
not exceed 15 or 20 Years. Theſe Animals are 
uſually very Black in the moſt Northen Countries : 
We meet likewiſe with ſome that are White; thoſe 
of Canada are for the moſt part Brown, but that 
Colour grows lighter in proportion, as the Countries 
in which thy are found are more temperate ; for they 
are Yellow, and even very near the Colour of Straw 
in the Country of the 1/inois and the Chaouanos. 
The Beaver, of which I give an account here, 

was pretty Black, tho" taken on the fide of a little 
Lake, about 12 or 15 Leagues from Quebec, it 
weighed above 50 Pounds. | e 
This Animal is covered throughout with two 

forts of Hair, excepting his Feet, where the Hair 
ball the fame and very ſhort. The Hair of the 
irſt kind is of the Length of, from 8 or 10 Lines, 
v 2 Inches, and grows ſhorter towards the 
Head and Tail; this is the Biggeſt, Coarſeſt, and 
moſt Shining, and gives the chief Colour to the 
leber: If you view one of theſe” Hairs with a 
nc Micro- 
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Microſcope, you ſee in the middle of it a Line 
much more tranſparent than the Sides, which 
makes me think it is hollow. 


The other kind of Hair is a very fine and cloſe 


Down, of the Length of about an Inch; it defends - 


the Creature from Cold, and ſerves to make Hatts 
and Stuffs : The Skins that have been uſed by the 
Indians for Cloaths or Coverings for their Beds are 
the moſt ſought after, by reaſon that they have 
loft their long Hair, and that the Down which re- 
mains is become fat and oily by the Effluviums 
that come out of their Bodies, and ſo are much the 
better for the uſe of the Workman. When the Ani- 
mal is alive and at work, this Down 1s preſerved and 
defended from the Dirt by the coarſe and long Hair. 
There are ſeveral Particulars relating to the man- 
ner of Life of this Creature that are worthy Obſer- 
vation. 

1. When the Innundations and Floods are paſt, 
the Females return to their Lodgings to bring forth 
their Young ; the Males keep the Field till the 
Months of and July, and don't return home 
till the Waters are quite down; then they repair 
the Damage which the Floods have done to their 
Houſes, or elſe they make new ones. They change 
the Place of their Habitation for three principal 
Reaſons. ('1.) When they have conſumed the Food 
that was neareſt them. (2.) When they are too 
many of em together. And, ('3.) when the Hunters 
are too troubleſome to them. 

2. When they are about eſtabliſhing their Dwel- 
lings, they make choice of a place plentiful in Pro- 
viſion, water'd with a little River, and for 
making a Lake or Dam; they begin with raiſing 


a Cauſey 
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a Cauſey of a ſufficient Heighth, to bring the Water 
up to the firſt Story of their Houſes, If the Coun- 
ty is flat, and the River bollow, the Cauſeys are 
long, but not ſo high as in the Valleys. Theſe 
Cauſeys are 10 or 12 Foot thick at their Founda- 
tion, Got grow {till narrower to the Top, where 
they don't commonly exceed 2 Foot. As theſe 
Animals have a great Facility in cutting Wood, they 
do not ſpare it, and they commonly cut it in pieces 
35 big as ones Arm or Leg, and of the Length of 
from 2 to 4, 5 or 6 Feet; they thruſt them by one 
of the Ends very deep into the Earth, and place 
them very near one another, croſſing them with 
other pieces of Wood, but ſmaller and flenderer, 
filling the hollow Places with Clay, they continue 
in proportion as the Water riſes, that ſo they may 
more eaſily tranſport the Materials. They ſtop 
at laſt theſe ſorts of Dykes when the Waters inclo- 
ſed can reach the firſt Floor of the Houſe they are 
making ; the fide of the Cauſey next the Water is 
made ſloaping, and the Water that weighs according 
to its Depth, preſſes it powerfully againſt the Earth, 
the oppoſite ſide is perpendicular; they are ſolid 
enough to ſuſtain the Perſons that walk u 
them, and theſe Animals are very careful to keep 
them in good Repair, patching up the leaſt Breach 
or Gap with Clay; if they find that they are ob- 
ſkrved by the Hunters, they either work by Night 
or elſe quite forſake their Buildings. 

3. The Cauſey being finiſhed, they work at their 
Cabins or Houſes, of which they always lay a ſo- 
Id Foundation on the Banks of the Water, upon 
le little Iſle, or elſe upon Piles. Their Houſes 
ac round or oval, and mou. two third Parts * 
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of the Water, but they take great care to leave one 
Door that cannot be ſtopt by the Ice. Sometimes 
they build their whole Cabin upon the Earth, and 
make Ditches of 3 or 6 Feet in depth, which they 
bring quite to the Water; they uſe the ſame Mz. 
terials for their Houſes as for the Cauſeys, except, 
that the Houſes are perpendicular, and end in a kin 
of Dome ; the Walls are commonly two Foot in 
thickneſs ; their Teeth being as good as the beſt 
Saws; they cut all the ends of the Wood that (tind 
out of the Walls, and cover the inſide and the out 
with a kind of Plaiſtering made with Clay and 
dry Herbs; upon this occaſion they make uſc of 
their Tails to ſmooth and ſettle this Plaiſtering, 

4. The inſide of the Cabin is vaulted in the Fi- 
gure of a handle of a Basket, and made fit to lodge 
8 or 10 Beavers. Out of work this Houſe has 3 
or 10 Foot in Breadth, by 10 or 12 in Length, 
ſuppoſing the Cabin to be Oval. In work it is 
4 or 5 Foot broad, and 5 or 6 long : If thenumber 
of Beavers is 15 or 20, and ſometimes to 3o, which 
however is very rare, the Houſe is large in pro- 
portion, and there are even ſeveral of em oppoſite 
to one another. Some Miſſionaries have al- 
ſured me that they have found 400 Beavers lodg'l 
in different Cabins, which maintained a Communr 
cation with each other. There are ſeveral Stories 
in a Houſe, to the end that the Creatures may re- 
tire as the Waters increaſe upon them; they have 
likewiſe a Hole or Opening diftin& from their 
Door, and from the Place where they waſh them- 
ſelves ; the uſe of thoſe Holes is for diſcharging 
their Excrements. 


5. There 
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5. There are of theſe Creatures that they call 
Land- Beavers, and theſe are lodged in Caverns 
made in a Ground higher than the Banks of the 
Water. They begin their Houſe by an Opening 
that is more or leſs advanced into the Water, ac- 
cording as the Ice may be more or leſs thick, and 
they continue this opening 5 or 6 Foot in length, 
but it has no more breadth than juſt enough for a 
Paſſage ; after which they make a little Dam of 3 or 
4 foot every way, where they bath as often as they 
pleaſe. Afterwards they cut another Trench or 
Cavity in the Earth, which riſes likewiſe by Sto- 
ries, to keep themſelves dry as the Waters ſwell. 
We meet with ſome of theſe that are above 100 
foot in length ; the Beavers cover the places where 
they lie with Graſs; in Winter they make Sha- 
vings, which ſerve them inſtead of Mats. 

6. All theſe Works, eſpecially of thoſe Beavers 
that live in the Cold Countries, are commonly 
finiſhed in the Months of Auguſt and September, 
which is the time when they begin to make their 
Winter Proviſions : They therefore cut Wood in- 
to long pieces, from 2 or 3 foot, to 8 or 10; the 
great pieces are drawn by ſeveral of theſe Animals, 
the little by one only, but by ſeveral ways, leaſt 
they ſhould interfere with each other. Ar firſt 
they put a certain quantity of the Wood upon the 
Water, where it floats ; then they place new pieces 
upon the former, ſo heaping on more and more, 
till their Proviſion anſwers to the number of Ani- 
mals that intend to lodge together: For inſtance, 
the Proviſion for 8 or 10 Beavers is 25 or 30 foot 
quare, upon 8 or 10 foot in depth; this Wood is 
not heapt up after the * of our Stacks, but 
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in ſuch a way that they can take it down when they 

pleaſe, and they only eat ſuch pieces as are ſoak'din 

the Water; but before they eat *em, they cut them 
very ſmall, and carry them into that part of the 
Cabin where they lye; if they had cut them down 
before they had put them into their Wood-yard, the 
Water would diſperſe and carry them away. 

7. As to the Hunting of thoſe Creatures, it is made 
ſrom the beginning of Nov, to the Month of March 
and April, becauſe they are well ſtockt with Hair. 
They either kill them by Ambuſcades, or they take 

them with Snares, or by digging Pits for them; the 
Ambuſcade is the moſt troubleſome and leaſt certain 
way; the moſt uſual is that of laying Snares for them. 
Tho' the Beavers have laid in their Proviſions, they 
go nevertheleſs into the Woods from time to time, to 
ſeek for freſh Food ; the Hunters alſo that know 
how much they love freſh Wood, above that which 
has been floating in the Water, bring them ſome 
and lay it near their Cabins, at the ſame time ma- 
king ſuch Traps as are uſed for catching Rats; they 
plant deep in the Ground ſeveral Sticks of 3 or 4 
Foot in length, among which there is one laid 
a-croſs very heavy, raiſed about a foot and a half, 
under which they put for a Bait, a Branch of Pop- 
ler Tree, of the length of 5 or 6 Foot, which leads 
to another very ſmall Branch; this anſwers to 
the croſs one with ſo much exactneſs, that tho the 
Beaver moves the firſt, the Croſs beam does not 
fall, till he cuts the little Branch, and then it al- 
ways coſts him his Life. f 
8. The way of taking the Beavers by Pits 
is thus; they make Holes in the Ice with proper 


Inſtruments when it is not above a Foot — + 
the 
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the Beavers don't fail to come to theſe Holes ſor 
Breath, and then they kill 'em with a Hatcher. 
There are Hunters that fill theſe Holes with the 
the Beards of Corn, or with Straw, that they may 
not be ſeen by the Beavers, and then they catch em 
by one of their hinder Feet. If there is any Brook 
nezr their Cabins, they cut the Ice a-crofs, and 
place a good ſtrong Net over it, in the mean time 
mother breaks the Cabin to drive out the Beavers, 
which don't fail to make towards the Hole in the 
Ice, and fo fall into the Snare. 


A Philoſophical Account of the FoxMICAaeLEO, 
or Lion-anT, by Monfiew POuPp ar. 


75k E Formica-leo or Lion- ant, is an Inſect 
T3 that pretty much reſembles a Spider by 
e its Inclinations, by its Manner of Spin- 

ing, and by the Figure and Softneſs of 
ts Body. It has ſomething likewiſe of the Hog- 
buſe, and at firſt fight one would take it for that 
little Animal. Its Colour is a dark Grey, it is 
marked with black Points, like fo many little 
Spears, which make it appear all armed with 
Quills like a Porcupine, when one looks upon it 
thro a Microſcope : Its Body is ſurrounded with 
ſereral Circles, which makes it appear all wrinkled : 
It hath fix Feet, four are faſten'd to its Breaſt, and 
two to a long thing that one would take for 1ts 
Neck : Its Head is little and flat, its two Horns 
hard, hollow, of the length of two Lines, a little 
bigger than a ſingle Hair, and crooked at the end 
| U 3 like 
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like the Nails of a Cat. When one views them 
with the Microſcope they look like the Horns of 
a great Beetle, which we call a Flying-ſtag : At 
the Baſis or Bottom of each of thoſe Horns, there 
is a little black Eye which ſecs very quick, for 
the Inſe& runs away at the ſmalleſt Object it per- 
ceives. 

This Inſect is called the Farmica- leo, becauſe it 
uſually lives upon Ants that fall into its Snares: 
but that ſhould not entitle him to the Name of 2 
Lion, being nothing more than the Cunning of 1 
Fox; it would therefore more properly be named 
the Formica-vulpes. 

Temperance is of great uſe to this little Ani- 
mal, for it lives upon nothing elſe but fome Ants 
or other Inſects, that accidentally fall into its Trap; 
but the greateſt part of his Prey are the Ants, 
becauſe all the little Animals that have Wings 
eſcape his Ambuſhes ; and others are either too 
big, or their Skin too hard to be pierced by its 
Horns. 

This is his Method for catching Inſects, he 
commonly plants himſelf at the foot of an old 
Wall, to be cover'd againſt the Rain. There muſt 
be a very fine and dry Sand in the place, to 
the end that he may make a Pit or Hole, the Fr 
gure of which is a Concave Cone inverted. 

When he has a mind to make but a ſmall Hole, 
he bends his Tail downwards, which ends in 4 
Point, and which he uſes like a kind of a Plow- 
ſhare, with which he tills the Ground, marching 
backwards, and with little ſhakings : When he 1s 
come to a ſmall Depth, he toſſes the Sand very 
high with his Head, ſeveral times, and as fait 5 
be can; and fo his Pit is made. Put 
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But when he would make a deep Ditch, he draws 
at firſt a great Circle which is the Baſis of the 
Cone or Pit, that he is about to dig. He then 
thruſts himſelf under the Sand, which he toſſes 
up very high with his Head at every Stephe makes, 
always going backwards. As he deſcends he de- 
ſcribes a Spiral Line, which ends inwards at 
the point of the Concave Cone that he has 
formed. 
His Head is very proper for throwing che Sand, 
for it is flat, and his Neck very long when he does 
not draw it in: Thus he is able to give great toſſes, 
2s | have ſeen in thoſe that I have obſerved, which 
have ſometimes thrown halt a Foot from their 
Dens the Carcaſſes of the little Inſects they have 
ſucked. When the Sand-Den or Pit is finiſhed, 
be places himſelf on the fide of the Bottom of it, 
and nothing appears of him but his two Horns, 
which he opens at the top of the Pit. 

Whilſt he lies thus in Ambuſcade, if any Ant, 
or other like Inſect, paſſes by upon the brink of his 
de Fit, and throws down any Grains of Sand as it 
u Les along, that is a Warning to the For mica- leo, 
it chat there is Game for him at hand, with that he 
'0 I toſſes up ſome Sand with his Head upon the Ant, 
ri. i make it fall into the bottom of his Den between 
his two Horns, for he never runs after it. But as 
that does not always come to pals at the tirſt ſtroke, 
and the Inſect diſcovers the Snares that are laid for 
t, it climbs up to get out of the Hole, and ſome- 
times falls back, by reaſon of the mobility or looſ- 
neſs of the Sand; then it trys to get up again, but 
the Formica-leo, always upon the watch throws 
more Sand upon it ; if the little Creature falls into 


34 his 


306 A Philoſophical Account - 
his Horns, he cloſes it in them, and contracts them 
nearer to his Body, croſſing them over one another, 
then draws the Inſect under the Sand, ſucking it 
as long as he finds any Moiſture in it. 

When there remains nothing more than the 
Skin of the Ant, he toſſes it out of his Den, and 
if that happen to be demoliſhed, or diforder'd in 
the Scuffle, he repairs it for freſh Game. 

This Animal would rather die of Hunger thin 
go out to ſeek for his Food, as other Inſects do; 
but it 1s not throꝰ Cowardice, as one would be apt 
to think, that he makes this crafty ſort of War; 
for he cannot do otherwiſe, becauſe he never goes 
but Crab-like, backwards and by little Leaps. He 
is Day and Night upon the watch hid under the 
Sand in the bottom of his Den; becauſe not being 
able to hunt for his Prey, he muſt be content with 
what Chance brings him, which does not often 
happen: Thus he is forced to do in length of 
Time, what Nature will not ſuffer him to do by 
Motion or Swiftneſs. 

But it ſhould ſeem, for the Reaſons which Iam 
going to alledge, that all theſe Devices are uſelels 
for the Subſiſtence of this little Animal, which 
one would ſay does only catch Inſects out of Plea- 
ſure, and to divert it ſelf like a good Sportſman. 

1. He never cloſes the Inſects but with the ex- 
tremity of his Horns, which do not ſeem to be 
hollow at the end of em; wherefore it is not very 
likely that he ſhould draw out the Blood of the 
little Inſects with that part. 

2. When one views this Creature with a Micro- 
ſcope, one can't perceive that he puts out any 


Sting or Inſtrument proper to ſuck thoſe — be 
catches 
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catches, as ſeveral other Creatures do, and one 
always ſees a conſiderable ſpace between his Head 
and the Inſet that he embraces with the tips of 
his Horns. 

3. I have put ſeveral of theſe Creatures in a 
Box, and kept them cloſely ſhut up in it for fix 
Months together, leſt any Inſect ſkould fall into 
their Holes ; notwithſtanding which they lived 
like thoſe that one feeds with Flies, and have made 
their Snares, and the Changes that I ſhall mention 
hereafter ; which might induce one to believe that 
the Formica-leo can live without Food. | 

But when one conſiders that his Horns grow 
after they have been cut off; that he falls away 
when he can get no Food ; that after having caughr 
but one Inſect only he ſeems much bigger than he 
was before, and that having ſuck'd a Fly for the 
ſpace of two or three Hours, that Fly becomes fo 
dry, that you may Powder it, by rubbing it be- 
tween your Fingers; I fay all this being conſider'd, 
one muſt be convinced that tho' the Formica-leo 
can live in ſuch a manner, that one does not per- 
ceive from whence he fetches his Food, yet he 
certainly does not ſubſiſt without it. 

believe therefore one may look upon the Horns 
of the Formica-leo, as two Syringes with which 
he pumps out the Juice of the Inſect. In effect I 
have confider'd them with a Microſcope uſed for 
the viewing Liquors, and which extreamly mag- 
nifies the Objects, and I perceived a tranſparent 
and membranous Body that ran along the Cavity 


of the Horn, the Uſe of which might be the ſame 
with the Sucker in the Syringe. 


When 
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When the Formica-les is arrived at 2 certain Age, 
and would renew himfelf that he may appear un- 
der another Shape, then he makes no more Snares, 
but ploughs the Sand, leaving Tracts and very irre- 
gular Roads upon it. 

After he has been a long tune ploughing, he 
buries himſelf under the Sand, where he makes a 
hollow Globe, or Bowl, wherein he (huts himſelf 
up, in order to his Transformation. This Bowl is 
made of Silk, Glue and Sand, all mixt together, 
he ſpins his Silk with his Back- parts almoſt like a 
Spider. The Glue comes out of all Parts of his 
Body, and for Sand he has enough in the Place of 
his Retreat. 

To make this Bowl, he turns inſenſibly into an 
Orb as upon a Centre,throwing his Back-part every 
way till he touches the Sand with it, in order to 
faſten the Silk thereto; which faſtening is per- 
formed either by entangling the Silk in the rough 
Parts of the Grains of Sand, or elſe with a viſcous 
Matter, with which perhaps the Silk it ſelf may 
be impregnated. But let it happen how it will, 
the Grains of Sand are fo well glued to the Silk, 
that it is pretty hard to ſeparate them from it, even 
tho* you ſhake em ſtrongly whilſt the Work is 
yet ſoft, or rub them with the Fingers. 

This Silk is incomparably finer than the ordi- 
nary Silk, for you can ſcarce fee it but with the 
help of a Microſcope ; to view it well you muſt 
dig out the work of theſe little Creatures, before 
it be quite finiſhed ; you will then find it ſoft like 
Cotton, not having been yet harden'd by the Glue 
which proceeds but very ſlowly from the Body of 


the Animal: You muſt raiſe this Silk into the an 
with 
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with the Point of a Needle, and you will ſee 
Spaces between the Grains of Sand as they hang 
down, without being able to fee the Silk it ſelf, 
ſo exceeding fine is it, unleſs you uſe a Micro- 
8 1 impoſſible without ſome Art to ſee how 
theſe Animals ſpin their Silk, and how they build 
their Houſes, becauſe they always work under the 
Sand. Lou muſt therefore take away the Work 
from them ſeveral times before it is tiniſhed, and 
then they will begin it again, and at laſt become 
o weak with working, that they will no longer 
have Strength enough to hide themſelves under 
the Sand, according to their Cuſtom, by which 
means you ſhall ſee them flowly ſpinning their 
Silk with their back Parts upon the Superficies 
- 8 Sand, after the manner that I have already 

When the Formica-leo has wrought a long time, 
he finds himſelf in the middle of a great ſoft Ball, 
which as yet is only compoſed of Silk and Sand 
mixed together: This Ball grows harder by little 
and little, being moiſten'd with a viſcous Matter 
that comes out of the Body of the Animal, and 
penetrates his Houſe on all Sides. 

That which chiefly convinced me that there pro- 
ceeded a glutinous | Sons out of the Bodies of 
theſe little Animals, was the ſeeing ſeveral Grains 
of Sand faſten'd to the Neck of one of em, where 
it made a little hard Rock; whilſt he had this 
Burden upon his Neck, he could make no more 
Snares, becauſe it hinder'd him from moving his 
Head ; whereupon I broke the little Rock off, and 


then the Formica- leo preſently made his 3 


W 


wy 


— 


1 — 
—— 


310 4 Philoſophical Account 
1 ſet about making his little 
When tlie Formica les is ſhut up in his little 
Habitation, he lines it on the inſide with the Silk 
which he Spins. This Silk being no longer min- 
gled with Sand, is formed into a very cloſe Texture, 
and reſembles a little Pearl-colour'd Satin in which 
the Animal takes its reſt, having his Head folded 
between his Legs. One might imagine at firſt, 
that this Sattin is a dry Glue loofen'd from the 
Body of the Animal ; but if that were fo, it would 
eaſily break in the folding or bending of it, which 
does not happen, nor would it be fo flexible as it 
is: Beſides, this little Stuff makes part of his Cafe, 
at leaſt it is ſo well faſten'd to it, that it can't be 
ſeparated without deſtroying the Caſe it ſelf. | 
t this Sattin into the Water for ſome Days, but 
it did not diſſolve, as it ſhould have done if it 
had been a Glue ; however it loſt its fine Colour, 
which made me think that the little Glue that was 
mixed with the Silk, and which perhaps gave it 
that fine Gloſs, was diſſolved, and the Stuff left 
alone. This little Sattin is pretty like that which 
is made by certain Spiders upon the Leaves of 
Trees, ſerving them for a Lodging or Neſt to 
lay their Eggs; but it is thicker than that of 
thoſe Spiders. | 
To ſhew that the Formica-leo does not work upon 
this Tapiſtry, nor hang his little Houſe with it, 
till it be quite built, if you open it before it be 
grown hard, you will not find it hung with the 
Sattin we have been ſpeaking of. 
My Formica-leo's remained in their Lodging 
for the ſpace of fix Wecks or two Months ny 
they 
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they were turned into little Worms ; but the time 
of their ſtay is not fixed: They had put their 
Heads between their Legs, to make themſelves as 
round as poſſible, to the end that they might take 
up the leſs place, and accommodate themſelves the 
better to the Concave Figure of their little Bowls. 
When the time of their Metamorphoſis came, 
they began to ſtrip themſelves of their firſt Skin, 
to which their Horns, their Eyes,and their Hair re- 
mained faſten d. That Skin was whitiſh within- 
fide, with an opening all the length of the Belly, 
out of which the Inſect, which I am about to de- 
ſeribe, proceeded. 
Aſter that the Formica-leo has ſhed his Skin, he 
appears under the Form of a little Worm, which is 
about three Lines in Length, having four mem- - 
branous Wings, fix Feet, two great Antennæ or 
Horns, ſoft and hollow, two black Eyes, and two 
Pinchers in the form of Saws, which ſerve him for 
Teeth, This little Worm remains ſometimes in 
this Condition before it appears under a new Form, 
but one cannot tell how long, becauſe the Formica- 
ks from which it proceeds, ſhuts himſelf up in his 
Houſe when he is to be turned into a Worm. 

When the Worm would come out of its little 
Houſe to be metamorphoſed, it gnaws a little 
wund Hole therein with its Teeth, which are pre- 
ty like thoſe of a Graſhopper : However, the Hole 
that he makes does not appear round, becauſe the 
piece commonly remains faſten'd at one end, which 
renders the Paſſage ſo ſtrait, that half the Worm 
remains in the Caſe, and t'other half out. 
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In this Condition the little Worm is no longer 
living, tis only a membranous and traſparent 
Caſe, with Horns, Eyes, Teeth, Wings, Feet, Cc. 
which are the Cafe of the like Parts of a tine Fly 
that we call a Demoiſelle, that comes out of the 
fame Tuy or Caſe, by a little Hole made upon the 
Back near the Head. This Fly is-15 or 16 Lines 
in Length, but his Wings at firſt are no more but 
2; becauſe having been ſhut up in Caſes that 
were no longer, they were forced to take the Fi. 
gure and Size thereof. "Theſe Wings are moiſt and 
pleated in ſeveral Folds, which are open'd in two 
er than the Body, 


Minutes time, and become long 
When the Fly comes out of its Cafe, 1t remains 
ſometime upon its Feet to dry its Wings, that it 
may fly, and enjoy a more merry Life than that 
— it paſſed under the Skin of the poor Formica. 
Whilſt this Fly is in the Caſe of the Worm it 
can have but 3 Lines in Length, becauſe the 
Worm it ſelf is no longer; but fo ſoon as it get 
out it ſtretches it ſelf as far as 15 Lines. This ſud- 
den unfolding proceeds from hence; whilſt the Fly 
is ſtill in its Cafe, it is ſhorten'd and folded as 
Courcaillet which one ſqueezes at both Ends: But 
as ſoon as it comes out of that Skin, it ſtretches 1 
ſelf to its whole Length, like a Spunge preſſed be. 
tween the Fingers, which reſumes its natural Bigne 
as ſoon as you ceaſe to preſs it. 
In the Year 1703, the Formica-leo's that I hu 


obſerved, did not turn into Flyes; that Metamor- 
phoſis not happening till theYear after : This maks 
me think that theſc little Inſects are not changed 
in the firſt Year of their Life, and that it is _ 
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fary for them to arrive at a certain Age before their 
Transformation. 

After that the Fly is come out, if you open the 
little Houſe, in which the Formica- les was ſhut up, 
you will find, as we faid before, that it is hung 
with a {mall Sattin very fleek, and of the colour of 
Pearl : You will likewiſe find there the Skin of 
the Formica-leo, which is flatted and ſtuck with 
Hairs, as have been before obſerved; you may 
alſo ſee the Membranous Caſe, in which the 
Fly was immediately incloſed. But that which is 
particular in it is, that you will ſometimes find an 
Egg there, which the Fly had laid before ſhe cime 
out: This Egg is two Lines in Length, and one in 
Thickneſs, and is ſomething like a little Gland 
lengthened out. [ts Shell is hard, and alrop=ther 
like that of a He's Egg: The Subſtance contained 
mit is not Fluid, and IT obſerved that the Egg 
changed its Colour at different Times: I expoſed 
one of rheſe Eggs to the greateſt heat of the Sun 
for the ſpace of ſeveral Days, and the Matter that 
* incloſed in it became hard and as black as 

It ſeems as if theſe little Flyes did lay but one 
Egg. for we could tind no more in the Bodies of 
ſome of them which we opened; there was only 
one that another had laid in its Houſe before it 
ame out of it, and one Fly faſtening it ſelf to the 
Top of the Box in which it had been ſhut up, did 
hewiſe lay an Egg ſome Hours after. However, 
tis not likely that each of theſe Flyes ſhould lay 
but one Egg, becauſe there is always ſome of them 
at are barren, and others that produce Males ; 
om whence we may eaſily conclude, . * 
I Atle 
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little and little the Species would have entirely 
failed. 

One may fee by the Precipitation with which 
theſe Flyes lay their Eggs, that they don't always 
wait forthe Approaches of the Male for laying them: 
It is perhaps, becauſe of the ſeldomneſs of theſe Coi- 
tions, that the Formica-leo's and the little Flyes that 
ed from them are pretty ſcarce. 

The little Bowls in which the Formica- lec's are 
ſhut up, are abſolutely neceſſary for the Production 
of the Flyes; for I broke ſome of them, thut J 
might lay the Formica- leo upon the Sand at the 
time when it was ready to be Metamorphoſed, 
notwithſtanding which it did not forbear to ſhed its 
Skin, but the Fly would not come out of the Worm, 
in which it was ſhut up, tho' it lived a great while 
afterwards, and made ſeveral Motions and Attempts 
to get out. One of the chief Uſes of this Bowl is, 
that by its Means the Fly gets out of the Worm in 
which it is ſhut up, paſſing with Difficulty thro 
the little Hole that the Worm it ſelf makes with 
its Teeth. 

It muſt be obſerved, that the different Demoi ſelle 
or little F lyes, that during the Summer tine ſwarm 
upon the Water in the Ditches and about the 
Hedges, do not all proceed from this little Inſed. 
Thoſe that come from it have two Antenne or Horns 
that are ſmalleſt next the Head, and grow big: 
ger towards the upper end: They have two great 
Eyes on the ſides of the Head, but none at Top like 
the other kinds of Flyes; their Belly is not ſtreak 
all the length of it, as it is in others, and the end of 
their Tail is cover'd with Hairs: Their Wings 2reot 
the Colour of white Aſhes, and little black Spots 
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lours. Wherefore it is likely, that thoſe fine Flyes, 
to which the variety of Colours has given the name 
of Demoiſelles, as well as all their different kinds 
ze of another Extraction. 

There are two other fine Sorts of great Demoi- 
ſelles, the Origin of which is very different from 
thoſe we have been ing of; 
from two watry Inſects, that do not at all reſemble 
the Formica-leo. | 

We ſhall ſhew ſome time or other that the In- 
ſes from whence theſe larger kinds of Demoiſeles 
proceed, are really Fiſhes, for we have obſerved 
their Gils, &c. 


4 Philoſophical Diſcourſe upon the different 
Heighths of the Rivas Seine at dif 
ferent Times. 
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more owing to the Ignorance of Cauſes 
GE chan to that of even the Efefts them- 
ſelves. Monſieur Amontons had to cauſe 


able Obſerver, had taken a fixed Point upon 
Maſiif of the New-bridge, or Pont- neuf, upon 
Equeſtrial Statue of Henry the Fourth 1s 
. From thence he computed, Day by Day, 
"wc Rifings and Fallings of the Seine, upon an im- 

X moveable 
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from another, Oc. and by this Diviſion of Obſer- 
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moveable Graduation which he had made there, 
and (which he viewed: with 'a Teleſcope. Monf 
Amontons having teveived from him the Journal of 
theſe Obſervations,-from'the 147þ of Sept. 1703 to 
the laſt of Decemb. 1704, he reduced them to the 


following Method. d Sa 
He divided the whole into Elevations and De. 
ſcents of the Water, for inſtance, how many 


Days the Water had riſen the beginning of the 
Obſervations, and how high; then how many 
Days it had fallen, and how low; aſter that, how 
many Days it had begun again to riſe, and fo on. 

By the ſingle Fourtial of thoſe Obſervations, one 
might ſee, what Time of the Year the River was 
higheſt or loweſt, and how much one Year differ 


vations into Elevations and Deſcents of the Water, 
one might ſee likewiſe the number of the Eleva- 
tions and Deſcents of each Year, their Duration, 
their Greatnefs, and all their Relations, according 
to theſe different Ways of conſidering them. 5 

For inſtance, Monſieur Amontons found that 
from the 14th of. Sent. 1703, to the 10th of Feb. 
170, there had been 8 Elevations, which altogether 
made 223 Inches; and had laſted 77Days; that from 
the 107 of Febr. ditto, to the 18:b of Sept. follow- 
ing, there had been 8 other Elevations,w 


SKN; 


hich amoun- 
ted to no more than 163 Inches, and had laſted 70 
Days; from whence he concluded, that the Rains 
which contribute to ſwell the Seine had been much 
more precipitated, and ſucceeded one another mors 
cloſely from the Aurumnal Equinox in 1703, to that 
of the Vernal in 1704, than fince this laſt Equi 
nox to that of the following Autumn, * 1 
e | moun 
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Amount of the firſt Elevations was almoſt double 
to that of the other, and yet the two Periods of 
Time were almoſt equal. CE 
As to ihe different Deſcents of the Water in the 
lame time, it was found, that their Greatneſs. or 
Quantity, was more proportionable to their Durati- 
on; from whence one may conclude,that the Waters 
not falling as ſwiftly as they riſe, it is probable that 
at the time that Rivers ſwell, they drive their Wa- 
ters over the Grounds, which return afterwards, and 
ſerve to maintain them. | 

We do not offer theſe Obſervations, but as a 
Sketch of the Conſequences which one might draw 
from a ſufficient number of more exa& ones, upon 
the Heighth of Rivers, in different Times. We 
hope that thoſe who have the conveniency of ma- , 
king em, and who have a Taſt for the Advance- 
ment of Natural Philoſophy, may hereby be invited 


to give themſelves that Trouble. Fe 
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Upon Yeriow AMBER 


OP S the . fineſt Sort of the Telow Amber 
S A & comes from the two Pruſſia's, and that 
6&2); it comes from thence in greater quantities 
than from any other Country, the Aca- 
demy is perhaps leſs inſtructed in that Matter than 
thoſe who have done em the Honour to conſult 
them about it. They will however publiſh all 
— know coucerning it themſelves, and will like- 
wile add their Obſervations. They don't intend to 
lake notice of what other * have faid upon 
; 2 1c 


7.8 
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| of Paris, they found ſome Mines of Jert, and 2 
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in their Lamps; it reſembles 


J ways produced in the Earth. 
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APhiloſopbical Diſcowſe 
it, being perſwaded that it is not a Collection 
that is expected from them. 

Meſſieurs Caſſini and Miraldi being gone in the 
Year 1700 into the Southern Provinces of France to 
work there upon the tion of the Meridian 


kind of Trllom Amber, in a Mountain of Lenguedec, 
called Bugarach, which 1s at the diſtance of 27600 
Fathoms from the Sea, and is ſeparated from it by 
divers other Mountains that are very high. Some 
are of opinion that Jert as well as the Tellom An- 
ber, is a Species of the Succimem. The Inhabitants 
of Bugarach make uſe of the TeYow Amber to bum 
etty much Ryofin, 
and is not fo hard as that of Praia. Near the 
Mines of Bugarach there are ſome Springs of Salt 
Water, which form a little River. 

There is Tellom Amber found in the Clefts of the 
Rocks in ſome of the moſt barren and naked Parts 
of the Country of Provence. 

Weare likewiſe aſſured by very credible Accounts, 
that there is found of it in Sicily too, upon the Sea 
fide, along the Coaſts of Agrigento, Catanea, Leo- 
cata, in the oor yrs yr nga Bologna 
I towards Ancona, and in the Umbria far 


and a great way up in the Country. 
us, who himſelf has ſeen Amber 
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the Queſtion ſeems to be decided, that Amber is al- 
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Beſides, 
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Beſides, we meet with little Animals imprifon'd 
in it, and they are always terreſtrial Ani 
as Flyes, Ants, Oc. 


fuch 
However, for greater Certainty, it would not be 


amiſs to enquire whether the Terreſtrial Ambers 
have all the Characteriſticks and the Goodneſs of 
that which is found upon the Sea-fide; for it is 
not impoſhble, buty that the Sea may by its Salt 
work this matter, and give it the laſt degree of Con- 
coction. 
Suppoſing that Amber be always produced by 
the Earth, it remains to know whether it ſhould 
be accounted a V or a Mineral? 
We have never heard that there are in Pruſſia 
any Trees that diſtil Amber like Rofin or Gum, 
orany other Matter of the fame kind ; and yet it 
appears much more natural that the Flyes and 
Ants which —_ „ which 
planly prove it has | liqui d 
4 involved in a Gum *. — 1 
Tree, than a Mineral formed in the Bowels of the 
Earth: To ſolve this Difficulty, we muſt ſuppoſe 
this Amber to have run out of ſome Rocks, like the 
Oil of Petroleum, or at leaſt that that, in which 
ve find the little Inſects, may have been liquid for 


* of the 


Whether Amber be allowed to be either a Vege- 
table, or a Mineral, no body has ever yet affirm'd 
that he has ſeen it liquid, or even ſoft: Never- 
theleſs it muſt have been fo, and even expoſed to 
new, at the time when it involved the Animals 
that are found in it, | 


K 3 The 


- — —— 


N 4 od "hs 7 F 
* the p 


> 2 Philoſophical Diſcourſe 
The Analyſis, or Reſolution of this mixed Body, 
made by the Chymiſts belonging to the Academy, 
does not entirely determine of what kind it is. 
They have always found a very ſmall quantity of 
a watry Liquor, which had the Odour of Amber 
ru bbed. agreat deal of an Acid Volatile Salt, and a 
great deal of Oil, partof which was clear like Water, 
part Br o.vniſh, and ſome very Black, according to the 
Degrees of Fire uſed in the Diſtillation of it. 
There remained a on Mortuum, light, ſpungy, 
black an! ffiining, which having been calcined in 
the naked Fire, evaporates , almoſt all in Smoak, 
and they could draw no fixed Salt from it. 

The only difference of the Reſolutions of the ſe- 
veral Ambers is, that the moſt tranſparent or whiteſt, 
yield more Oil and Volatile Salt, and leſs of a 
Cabut Mortimem, than thoſe that were of a more 
dark or blackiſh Colqur; the latter never yielded 
any fixed Salt, tho the Capi Mortuum was in 


a larger quantity. „ele de 
. The Oil of Amber has an Odour of Bituminous 
Oil, which would ſeem to denote that Amber is 1 
Bitumen; but there are certain Rofins of which 
che diſt iled Oil has the fame Odour. 
There is ſome alſo like the genjamin, which yields 
aàn Acid, Volatile Salt: But there is none that we 
know of that yields at the ſame time both an Acid 
Volatile Salt, and an Oil of a Bituminous Scent. 
Wherefore the Academy is more inclined to believe 
that Aber is a Bitumen, and conſequently a Mineral. 
It is eaſie to fee how much Light is ſtill wanting 
tothe Academy, beſore they dare come to a preciſe 
Judgment upon every thing concerning Amber, for 
they ſhould be informed, Firf?, Whether there be not 
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ſome Salt or Vitriolick Water, in the Neighbour- 


hood of thoſe Places, where Amber is produced. 
Secondly, Whether it be found commonly in- 
volved or mixed with Earth, or other particular 
Subſtances ? SI 2, 3 
Thirdly, Whether there are any Marks or To- 
kens whereby to diſeover in the Earth, the Places 
that prod. 
Fourthly, Whether the Foſſil Amber is any ways 
—_ from that which is found on the Sea- 
Fiftbly, Whether the White fort be found in 
the Earth as well as the Yellow ;. or, whether the 
Yellow don't turn White when expoſed to the Air 
and Sun ? ” F „ 
Sixthiy, Whether they find any Black: Amber in 
the ſame Places where they meet with the-Yellow ? 
Seventhly, Whether it be very fure, as it is af- 
firmed by Philip James Hartman, in his Hiſtory 
of the Amber of Pruſſia, and by Bartholine upon 
that of Denmark, that there-is found of it. under a 
kind of Earth, Foliated and like the Barks of 
Trees, and that it is attended with a kind of Foſſil 
Wood, in which however one can't diſtinguiſh nei- 
ther the Pith nor Fibres, nor Knots, nor Buds, 
All theſe Facts well atteſted, would give great 
light into the Nature of Amber, and if the Cardi- 
nal Primate would be pleaſed to employ ſome skil- 
ful Perſon in theſe Enquiries, the Academy would 
be obliged to his Eminency for their more certain 


Upon 
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oO find the Solution of Old Difficulties, i; 
Sl without doubt an Advancement in the 
Sciences, but it is no leſs ſo, to unravel 
=! New Difficulties, and yet more to diſco- 
ver ſome in which, at firſt fight, there appeared 
wy ires here of the Chymiſts, 
oy enquires t 
Whether there are any Aſhes in which there is no 
mixture at all of Iron? One ſhall probably be 
ear F i de bs —_ 
Impoſhbility 2 People to 
einn 
the matter of Fact is inly true, and thoſe 
Aſhes have always ſome, at leaſt all thoſe that have 
been examined by Monſieur Geoffroy had Iron in 
them, and it was upon the following occaſion that 
he diſcovered it. 
He had made ſome Artificial Iron, compoſed like 
the common Sulphur, of a Sulphurious Principle, 
or of an Inflameable Matter, of a Vitriolic Salt, 
and of a Terreſtrial Subſtance. To repeat the Ex- 
periment, and to be the more ſecure of Succeſs, be 


ſought for an Earth, or Aſhes, perfectly diveſted of 


Vitriolic Salts, and eſpecially of Ferrugineous Par- 
ticles, his defign being to a ba Iron; but what- 
ever Precautions he took, tho* he made Aſhes in 
Places where there was no Iron at all, and tho' he 
made them of a Wood that had never been ſawed 


with 
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with Iron, he could never get entirely ex- 
empt from the Particles of Iron; if at 2 | 
may reckon among the Particles of Iron all ſuch as 
are attracted by the Loadſtone, which ſeems to be 


paſt doubt. 
probable that theſe Particles of Iron, 


It is not 
heavy as they are, and fo little Homogeneous, or 
Connatural to the Sapp of Plants, can riſe up with 
- Wood, of which the Aſhes were 


Should it be then likely that every time the Wood 
by the mi of 


— 
ume & Diſſolition of S11.v+ 3. 


#7255 F one could reduce Chymiſtry and Phy. 
S 7 & ficks in general to Kinds of Univerſil 
Ne Forms, which might contain all the pof- 
— - *** fible Cafes, as the moſt ſublime Que- 
ſtions of Modern Geometry are reduced, one ſhould 
be able'to foreſee the Changes that would anſiver 
to the different Hypotheſis or Suppoſitions that 
one would make; and one ſhould often ſee very 
mall Changes in the. Suppoſi 


tions produce very 
great Variations in the Effects. But Natural Phi- 
Joſophy is of too great an extent, and too little 
known, at leaſt till now, and Experience alone 
teaches us, how great a Power there is in Circum- 
Thances to vary the Phenomena. Monſ. Homberg 
gives a remarkable Inſtance of it, in the Diſſo- 
— of Silver, performed by the Diſſolvent of 

The Spirit of Sea Salt is the proper Diſſolvent 
of Gold, and the Spirit of Nitre is the proper Diſ- 
ſolvent of Silver. The Spirit of Salt mixed with 
the Spirit of Nitre diſſolves Gold beſt ; tis that 
which predominates in the Aqua-Regia. The Spirit 
of Nitre mixed with the Spirit of Salt ceaſes to 
diſſolve Silver. *Tis the Spirit of Nitre that 1s 
predominant in the Aqua-fortis. 

Upon theſe Facts, Monſieur Homberg ſuppoſes, 
with great probability, that the Pores of Gold, 
which is much heavier than Silver, are more cloſe, 
and the Points of the Spirit of Salt more fine 


than 
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Upon: a Diſſolution of S1t.vsr, 325 
than thoſe of the Spirit of Nitre ; that they are 
ſo, more than would be abſolutely neceſſary, for 
the ſmallneſs of the Pores of Gold; that the Spirit 
of Salt, joined with the Spirit of Nitre, forms a 
Body of a middling greatneſs, ſtill capable of en- 
tering into the Pores of the Gold, in which they 
have the effect of a Wedge, and ſeparate the ſolid 
Parts of it; that the Spirit of Salt being united 
to the Spirit of Nitre, acts more powerfully than 
if it were alone, becauſe according to the Principles 
hid down by Monſ. Homberg, in his Eſſays of Chy- 
mifiry, the Spirit of Nitre is attended and cloathed 
with a Vegetable or Animal Sulphur, more rari- 
fied, more volatile, and more active than the me- 
tallick Sulphur that adheres to the Spirit of Salt; 
finally that the Compoſition of theſe two Spirits 
does not diſſolve Silver, becauſe the middling Body 
which they form, is ftill too fine for the Pores of 
that Metal; that it is too much at large in thoſe 
Pores, and conſequently does not make a ſufficient 
Impreſſion on them. | 3 
Theſe Principles being admitted, what Effects 
en be produced by an Aqua- Regia compoſed of 
the Spirits of Salt and Nitre, but each of them in 
fo ſmall a Quantity that they will floatſeparately 
in the Liquor, and will not meet one another often 
endugh to be united, at leaſt in a great Number 
= © IS 
This Water may be ſo weak that it will ſeem 
not capable of diſſolving Gold, and will only aſ- 
ſume a yellow Tin&ure, which does not ſenſibly 
diminiſh the Weight of the Metal. Nor will it 
diſſolve Silver neither, becauſe of its weaknels, and 
in general, it will diſſolve neither the one, = 
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326 A Philoſophical Diſcourſe 
the other of thoſe Metals, becauſe put which you 
will of them into ſuch Liquor, there will always 
I may fay, vain attempts againſt the Metal uſur- 
ping the place of the Particles of the other Spirit, 
which might have acted more efficaciouſly, but 
if ſuch Aqua Regia has diſſolved as much of the 
Gold, as it is able to do, if it has drawn a yelloy 
Tincture from it, it may ſtill diſſolve Silver after 
that; for the Spirit of Salt, whether all alone, 
or whether it be united with the Spirit of Nitre, 
being Employed in keeping diflolved the few Par- 
ticles of Gold, it will not attack Silver any more; 
which by receiving the Impreſſion of 
a greater Quantity of the Spirit of Nitre only, 
will ſuffer it ſelf to be diſſolved. But this Expe- 
riment can't be turned the contrary way; that is 
to ſay, the Aqua Regia can't begin by a flight Diſ- 
ſolution of Silver, and afterwards to diſſolve 
Gold ; the reaſon whereof is, the Spirit of Nitre 
does not hinder the Spirit of Salt from acting upon 
Gold, as the Spirit of Salt hinders the Spirit of 
Nitre from acting upon Silver. | 

From all which it follows, that if the Spirit of 
Salt and of Nitre, which we have ſuppoſed to 
float feparately, ſhould come in time to be united 
in all their Parts, that Liquor would onl orm 
the Office of the Aqua Regia, and will diſſolve 
nothing but Gold; whereas before, when it had 
diſſolved Gold, it would have diſſolved Silver alſo. 


Upon 
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| Ron among all the Metals, is that which 
F has the greateſt Uſes in the Practice of 
dy — the ſame time that which 
ulative Philoſophy moſtly attracts 
the Curioſity of t the Philoſophers, — it has its 
ſhare in — 4 of the Loadſtone. Mon- 
fieur Lemery the Son, and Monſieur Homberg, have 
both made it an Obje& of their Studies; the one 
by the ordinary Chymiſtry, the other by his new 
— © a Furnace of which, is the 
laſs in & Royal Palace. 
lerbes Reſult of Monf” 1 Lemery's Operations is, 
that Iron is an oily Matter, intimately united to an 
Earth. According to him there is nothing of an 
acid der in that Compoſition, not but one may find 
g of it inthe Ion; but as that Metal is 
rey mach int geſted, and, as one may ſay, but 
wrought by Nature, there may be in it 
foreign Particles not ! bel onging to its real Subſtance, 
Thus, Acids may be admitted into its Pores with- 
al o fir a way a 2 of this Mixture; 
are they from being Principles, chat 
3 Fm are its Diſſolvents; that 
8 to wor fag: its Enemies and Deſtroyers. The Spirit 
of Salt, of Nitre and other Acids diffolve Iron; and 
when it is ruſty, it is diſſolved either by the Acids 
of the Air, or by thoſe it contained in its Pores, 
and which Water or ſome other Liquor has put 


no motion. If it ſhould hereafter appear that 
Acids 


328 A Philoſophical Diſcourſe 
Acids are excluded from the intimate Compoſition 
of Iron, there muſt be a Reſtriction to the For- 
mation of artificial Iron, mention'd in the Hiſtory 
of 1704, and it muſt be owned that the Acids 
that enter'd therein were not neceſſary to it. 
Vitriol is Iron intimately mixed with an acid 
Spirit; and with fuch a Compoſition one may make 
Artificial Vitriol, very like the Natural. Mon- 
fieur Lemery having diſſolved both the one and the 
other Kind of Vitriol over a great Fire, he extra- 
cted the acid Spirit from them, attended with a 
very ſtrong Odour of common Sulphur, which 
laſted ſeveral Months after the Diſtillation. Vitriol 
calcined, and made Colcofar, being again melted 
aver a very violent Fire, which made it yield 
a freſh Odour of Sulphur, there remained at laſt 
in the Veſſel, a black rarified Powder, which the 
Loadſtone attracted as ſtrongly as it does Iron 
or Steel. | | 
We know that common Sulphur is compoſed 
not only of an oily Matter, but likewiſe of an acid 
Spirit; without which, the former would not be 
Inflameable. It is therefore very probable, that in 
the Vitriols there is formed a common Sulphur, 
by the Union of the acid Spirit with the oily 
Particles of Iron; and that this Sulphur becomes 
ſenſible to the Smell by the Action of the Fire. 
The black Matter that remained after all the Ope- 
ration was ſtill Iron, fince it could be drawn by 
the Loadſtone, but it was an Iron, either almoſt 
or altogether diveſted of its oily Parts. Therefore 
it was no longer Malleable, for it is its oily Parts 
that give it the Facility of being beaten out with 
the Hammer, but it was become fryable or c. 
I almo 


oy WM = Q- © 


— aa _ woos arwadus _ af. am fri cc ag rere as 82 ng . CE © FT .. 


. a «a a. He doo . Me. 


en r 


upon the Nature of I x Ou. 329 
almoſt like a Stone; it could be hardly any longer 
diſſolved by any Acid, becauſe the Acids that fer- 
ment violently. with the Oils could take no more 
hold upon it, and by the fame reaſon alſo, it would 
E ö 
The ſame Operations that were made upon the 
Natural and Artificial Vitriol, were likewiſe made 
upon the Ruſt of Iron, the moſt perfect that could 
be got, and the ſucceſs was in a manner the ſame. 
As Vitriol has more Acid in it than the Ruſt of 
Iron, and that the oily Parts are not ſeparated from 
theſe mixed Bodies, but in proportion to the quan- 
tity of the Acid that carries them off, there was 
more of the oily Parts ſeparated from the Vitriol 
than from the Ruſt, and confequently the Matter 
that remained of the Ruſt, after the Operations 
were over, was in a better ſtate to be ſtill imper- 
fectly diſſolved by ſome Acids. It appears then, 
that the Parts of Iron are ſepatated, and even eaſily 
enough, with reſpect to the difficulty of uncom- 
ing other Metals. *Tis. from thence that it 
becomes uſeful in Phyſick, and probably the good 
Effects that are produced by it are owing to its oily 
Parts, ſeparated from the Earth by the Chymical 
Operations made in the Bodies of Men. | 

M= ſ. Lemery having appropriated the oily Parts 
of Iron to Medicinal Uſes, he gives the earthy 
Parts to the Magnetick Phenomena ; not that all 
Kinds of Earth can be proper for it ; for there 
muſt be a very particular Diſpoſition of the Pores, 
and perhaps it is the oily Matter that molds and 
faſhions them as far as is neceſſary for that pur- 
=. Hence Monſ. Lemery conjectures that the 


might have been Iron originally, from 
| which 


WY” SU y—u Wo SY 


330 4A Philoſophical Diſcourſe 
which the Heat of the Earth had ſeparated the 
oily Parts. In ſhort, no more is wanting to make 
the whole Difference between a Metal ſuch as Iron, 
and a Stone, ſuch as the Magnet, and it is known 
how much thoſe two are alike otherwiſe. 
How comes it then that the Iron, diveſted of its 
Oil, and reduced to ſuch a State as was done 
Monſ. Lemery, does not attract as well as the 
ſtone 2 The Anſwer is at hand; the Iron is then a 
Powder, and _—— _— 
being beaten to Powder does no longer attract; 
the Cauſe of which is this, there is no Vortex or 
Whirl-pool formed about each little Grain, or if 
there be, it is not ſtrong enough: Nor is there any 
r which have 
not among ves any regular continuation of 
Pores; the Powder of Loadſtone which has loſt its 
attractive Quality, is always drawn exactly after the 
fame manner as the earthy Parts of the Iron. 

If Iron difpoiled of its oily Parts, was not re- 
duced to a Powder, and if it were beſides ſuffi- 
ciently expoſed to the Current or Stream of the 
magnetick Matter, fo as it could collect and retain 
a Vortex about it ſelf, it would, according to this 
2 _ "ory wan 4 

Lemery pretends t i 
an Iron- Bar, that was in the Be of Cha nes did 
acquire a Magnetick Virtue: Acids of the 
Air, or the foreign Acids lodged in the Pores of 
the Metal, had diſſolved the oily Parts of its Su- 
perficies, the Heat of the Sun had in length of 
time carried off, both the Diſſolvents and that 
which they had diſſolved, and the Magnetick Mat- 
ter that circulates about the Terreſtrial Globe, _ 
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for a pretty long time paſſed into this Iron which 
was deprived of its Oil. According to Monſ. Le- 
nery, Iron is not changed into a Wag 
of its Ruſt; it is only diſpoſed to fuch a Change, 
and it muſt afterwards be unruſted; that is to ſay, 
the Oil diſſolved by the Acid, muſt be ſeparated 
from the Fon. Now tho' Mon. de la Hire, as we 
have related it in the Hiſtory of 1705, does attri- 
bute the Change to theRuſt, it would riot perhaps 
be hard to reconcile thoſe two Opinions. 

On the other hand Monſ. Homberg examined 
the Nature of Iron by the Burning-Glaſs, and his 
Diſſertation upon that Subject, publiſhed in 1706, 
gives the Detail of his Experiments, to which we 
muſt refer the Reader, ſince it neither can nor 
ought to be Abridged, by reaſon of the too great 
Number of the little niee Circumſtances, all of 
which are important. The principal Conſequences 
that flow from Monſ. Homberg's Obſervations 
ae theſe : 

1. That Iron has a certain quantity of ſuper- 
fluous oily Matter, which is ſeparated from the 
Parts that are truly Metallick ; and this confirms 
what we have ſaid above, that Iron is an ill-digeſted 
and ill-wrought Metal. 

2. That this ofly Matter, or the Sulphur of the 
Iron, being joyned to Coal, or ſome other Matter 
of the like Nature, is inflameable. Perhaps that is 
m Effect of the Union of this Sulphur with the 
Acids of the Coal. 

3. That the Sulphur of. Copper is inflameable 
like that of Iron, but ſo is not the Sulphur of Gold 
or of Tin; tho Gold, Copper and Tinn, are 
three Metals very Sulphureous. It is very pro- 

X bable, 
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bable, that without the aſſiſtance of this Burning. 
Glaſs, one ſhould never be able to diſcover theſe 
nice differences between the intimate Principles of 
the Compoſition of Metals. 
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Hpon the Nature of Hoxer. 
E do no longer believe, like the Ancients, 
W. that Honey is formed of the Dew which 
4 falls upon Flowers; nor is it any longer 
| taken for a Production of the Air, or 2 
Preſent from Heaven. The Bees do not gather it 
till after Sun-rifing, at the Time when there is no 
longer any Dew,and what they take upon the Flow- 
ers, muſt either be a Liquor which is 
there, and which comes out of the Flowers by 
particular Veſſels, as the Manna comes from the 
Aſh of Calabria, or rather the fine and looſe Duſt 
in the Stalks of Flowers ; for according to the Ob- 
ſervations that Monſ. du Yerney has formerly made 
upon this Matter, the Bees only apply themſelves 
to theſe Stalks, and not to the places whence 
any Liquor cin proceed, 
Mon. Lemery has examined the Nature of Ho- 
ney 4 Chymical Reſolutions: He has tried that 
of different Countries, from Narbonne, Champaigne 
and Normandy ; the Honey diminiſhes in goodneſs 
according to the Order of theſe Places that have 
been named; but there is little difference in the 
Analyſis of them. 
Three quarters of the Subſtance of Honey goes 
off in Liquor by Diſtillation. Of this Ln, | 
| 1 W 
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which changes according to the of the 
Fire, and the Length of the Operation, there is 
above a fourth ' Part, which is nothing but an in- 
fipid Water to the Taft, and yet Acid in it ſelf, 
becauſe it will turn the Marigold red; almoſt all 
the reſt is a Water ſenſibly Acid, which is called 
the Spirit of Honey ; there comes bur very little 
Oil from it. The fourth Part of the Subſtance 
of the Honey that remains ſolid is a black and 
lght Coal, which when thrown into Water, boils 
init like Chalk. By Lixiviation they extra& a 
little Alcali Salt from it. 

Of all that from the Honey, nothing 
the taſt of it, nor even any taſt like it, 
but this is no wonder; the Savouras well as all the 
other Properties of mixed Bodies depends upon a 
certain Concatination of Principles. Monf. Lemery 
1s of Opinion that Sweetneſs proceeds from a cloſe 
Mixture of an Acid with a Sulphur, or with an Oyl 
that temperates and corrects it; he ſupports his 
Conjecture by the inſtance of Sugar of Saturn, fo 
alled from its Sweetneſs, which is Lead, a Metal 
nfipid in its ſelf, but very Sulphureous, diſſolved 
by an Acid. It is not always eafie for Art, neither 
to make a Mixture ſufficiently intimate of the two 


Matters that compoſe Sweetneſs, nor exactly to hit 
* Doſe thereof. 
{. 


had a mind to try whether the 
Spirit of Honey rectified would diſſolve Gold and 
other Metals, as ſeveral Chymiſts have maintained. 
He found that this Spirit did extract a yellowiſh 
Tincture from Gold, and a little Odour without 
Tincture from Copper; that it penetrated Iron, Lead 
and Mercury; but not Silver nor Tinn. 

WY Upon 
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Upon the Iron of PLAN TS. 
HE Operations of Monfieur Lemery up- 
F on Honey have furniſhed him with an 
AQ 5 Anſwer to a Queſtion propoſed by Mon, 
Geoffroy, in the Hiftory of 1705. Whe- 
ther there can be any Plants wit bout Iron ? No 
matter drawn from Plants ſhould ſeem to be 
more exempted from Iron.than Honey, which is 
nothing but a very fine Extraction from Flowers, 
wrought again in the Bowels of the little Body 
of a Bee; nevertheleſs Monfieur Lemery, after 
having taken all pothble Precaution againſt any Iron 
that might have accidentally been mixed with his 
Operations, found in the black Coal, that remained 
from the Diſtillations of Honey, ſmall Grains that 
were drawn up by the Loadſtone. 

Moreover Monfieur Lemery found ſome [ron 
likewiſe in the Caftoreum, which is a Matter pro- 
ceeding from an Animal. 

From hence it muſt follow, either that ſome le 
other Subſtance, beſides Fon, can be attracted by Ve 
the Loadſtone, or that there is Iron formed by the of, 
Calcination that makes the Aſhes, or finally, that Nn 
it is really contained in Plants, and even in ſome I 
of the Parts of Animals too. Monfieur Lemery a 

ds the latter. 40 

Theſe Grains extracted from Plants, and upon I? 
which the Loadſtone acts, are melted with the Burt M..* 
ing-Glaſs, exactly after the ame Manner, and with 0 
the ſame Circumitences as the Filings of Iron ; why 
then thould it not be 1c iron ? Ons 
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ought to me It is if nothing 
hinders us from believing it, and it is by following 
this kind of Reaſoning that Monſieur Lemery an- 
ſwers all the Difficulties which may be objected. 
As narrow as the Tubes and Veſſels of Plants are, 
he proves, that Iron may be divided into Par- 
nicks {mall enough, to paſs eaſily thro' them. As 
heavy as It is, it can be raiſed when diffolved in a 
Liquor; it is beyond diſpute that there are Par- 
ticles of Earth that aſcend into ſuch Veſſels. 

A more particular wry into the Facili 
wherewith Iron is Caſes ag Plants, has iel 
Monfieur Lemery to 2 curious Experiment. Upon 
Diſſolution of Filings of Iron, by the Spirit of 
Nitre contained in a Glaſs, he poured Oil of Tarter 
ber Deliquium ; the Liquour fwelled very much, 
tho with a moderate Fermentation, and a little 
while after it had reſted, there aroſe kinds of 
Branches faſtened to the Superficies of the Glaſs, 
vhich continuing {till to fpread and grow, cover'd 
tat laſt entirely, and then ſpread themſelves even 
upon the External Superficies. The Figure of the 
branches is ſo perfect, that one may difcover in 
them even kinds of Leaves and Flowers, and this 
Vegetation of Iron may as juſtly be called the Tr-e 
of Mars as a Vegetation of Mercury, tho? in a diffe- 
tent manner, has been termed the Tree of Diana. 
the Liquor which in aſcending gets over the Glaſs, 
vithout making any Branches, is turned upſide 
down, it quickly begins to aſcend again, and is 
Ongealed into Branches, either wholly or in part; 
b that you need only turn the Glaſs, and that 
rhich remained Liquid _ it, will at length — 

3 a 
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all ſpent in the Formation of the Tree. There is 


ſome ſmall Variation in the Effects, which 
upon the Doſe of the Diſſolution of Iron, and of 
the Oil of Tartar. 

The extream Volatiliry of this Liquor can on- 
ly be attributed to the ; hy fince it 1s certain that 
Spirit of Nitre and the Oil of Tartar mixed to- 
— would not produce ſuch a Vegetation. 
From thence Monſieur Lemery eaſily comprehend 
how Iron, diſſolved in the Earth by Acids, aſcends 
even to the Tops of Plants, and perhaps it likewiſe 
helps the Elevation of the Sapp 3 he might 
fancy too, that the Figure which the Fon ns- 
turally takes, when it Sink in the Glaſs, may 
contribute ta that of thePlants, where it js contained, 
and does in forme manner cauſe them to put forth 
Branches; but this Conjecture is a little too new yet, 
and even. contrary ta ſeveral ſtrong Appearances, 
and mult therefore be propoſed with Caution. I: i: 
good to venture ſometimes after this manner a: 


Ph ſicians do with their Medicines, but then you 
— follow their Example, and uſe tbe ks 
Precautions. 
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pon what becomes of the Al A that enters into 
| the Luncs, 


7708 'T ſeems as if every thing becomes Difficult 
I the more we fathom into it, and that one 


need only examine a Matter with preater 
Care, and thro' all its Relations and De- 
pendances, in order to be more inquiſitive about the 
Explanation thereof. 

We have ſeen in the Hiſtory of 1700, that Monſ. 
Mery does not allow that Air received into 
the Body by Reſpiration, and then mingled with 
the Blood, can afterwards get out thro? the Pores 
of the Skin, with the Sweats, or all that great 
quantity of Matter which we continually perſpire. 
His ſtrongeſt Argument is, that Animals put into 
Vacuum ſwell by the Dilatation of the Air con- 
tained in their Bodies, which Air cannot get thro? 
their Skin without burſting it. This ſeems con- 
cluſive enough, notwithſtanding which, a Philoſo- 
pher has offer'd a conſiderable Objection againſt it, 
viz. Take a little Sweat, put it into a Veſſel, and 
place it in Yacuo, you will fee the Air come out of 
t, as it does out of all other Liquors ; therefore 
there is Air in Sweat, and conſequently it can, and 
= ought to come out with it, by the Pores of our 

in. 

In Anſwer to this Difficulty, Monſieur Aſery di- 
ſtinguiſhes two Kinds of Air contain'd in the Bo- 
dies of Animals, or rather two different Ways by 
which it enters them. There is Air intimate! 
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mixed with all the Food, whether it be Liquid or 
Solid, that Living Creatures uſe; befides which 
they continually take in Air in the Maſs, by Re- 
fpiration.. The Blood which is formed from Food, 
is all Impregnated with the Alx jncloſed therein; 
and Monſieur conceives, that as the Food 
had taken in as m Air as it could contain, the 
Blood was in the fame Diſpoſition, and like to 
Water that has diſſolved alt the Salt it was capable 
of imbibing. But as the Water may ſtill admit 
Salt into a Maſs which it cannot diſſolve, fo the 
Blood receives by Reſpiration a Quantity of Air that 
does not intermix with it, but remains in a Maſs, 
and only ſerves to quicken its Circulation. The 
Air that comes out of Sweat i» Facuo, is what was 
intimately mixed with it, and likewiſe with all the 
other Liquors of the Body; but the Air taken in 
by Reſpiration, remaining always in the Mak, 
goes out likewiſe after the ſame manner, and con- 
N muſt take the ſame way in going out as it 
id in coming into the Body; that is to ſay, as it 
paſſed from the Veſicle of the Lungs into the Ex- 
tremities of the Capillary Veins of the ſame, and 
from thence is carried with the Blood to the Ex- 
tremities of all the Capillary Arteries of the Body; 
ſo it muſt paſs from thoſe Extremities to thoſe of 
the Capillary Veins with the Blood, and finally 
follow it even to the Extremities of the Capillary 
Arteries of the Lungs ; from whenee it will repals 
alone into the Veſicles of the Lungs, and from 
thence into the Trachea by which it firſt came in. 
One may make ſeveral Reflections, and pretty 
well founded too, in favour of Monſieur Mery's 
Syſtem. | ADs | 
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I. One can ſcarce imagine that the Air which 
Animals reſpire, has any other Function render- 
ing it abſolutely neceſſary, beſides that of help- 
ing the Circulation of the Blood. Now in order 
to promote that, it ſeems as if it ought to be in a 
Maſs. We ker by Air in a Maſs contained 
among the parts of a Water, which is to make a 
Jet or Caſcade, forces it up higher than it would 
have riſen naturally, and it is certain that the Air 
ntunately mixed with it, that is to ſay, the fame 
that could be drawn out of it in Vacuo, never 

duces ſuch an effect. It has no other motion but 
that of the Water with which it is confounded, 
and it does not communicate to the ſaid Water a 
new Impulſe upon any occaſion, that only belongs 
to the Air which preſerves it felf always unmixed, 
and which makes an effort to break thro? its Con- 
fnement. What we have here id of Water is of 
it ſelf applicable to the Blood. 

II. If the Air in the Maſs is neceſſary to the 
Mood for Circulation, it is yet more fo to the 
Blood of the Veins, than of the Arteries; for as 
we have faid in the Hiſtory of 1700. The Veins have 
berdly any Spring in Compariſon of the Arteries, 
and they contain almoſt half as much more Blood, 
and conſequently hate more want of a Foreign Force 
tn belp them in Circulating it. The Air being ar- 
rived with the Blood at the extream Parts of the 
Arteries, muſt therefore paſs into thoſe of the Veins, 
and conſequently it does not get away thro? the Pores 
of the Skin. | 

III. If the Air that has been reſpired enters into 


the Veins, it can't ccm: out again from the Body 


of the Animal (tho! it certainly docs come out,) 
but 


| 
| 
| 
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but by the way that Monſieur Mery has Con- 
trived for it. = 
IV. Since Experience does certainly teach ys 
that there goes out as much Air by Exp 


trat ion 2s 
there comes in by Iuſpiratian; it is impoſſible that 
— of it can perſpire by the Pores of the 

V. As the Air received into the Blood by Reſpi- 
ration does continually ſtrive to break looſe from 
it, and thereby contributes to its Motion, it can't 
free it ſelf, but when it meets with Paſſages thro' 
which the Blood can't follow it. Now it does not 
meet with any ſuch but when it is arrived by Cir- 
culating at the Extremities of the Capillary Arte- 
ries of the Lungs. There the Veſicles of the 
Lungs preſent themſelves, ſo diſpoſed as ta admit 
of the Air, and to exclude the Blood ; and this Ef- 
fect of their Diſpoſition is inconteſtable, fince they 
are always full of 'Air, and that the Capillary 
Arteries, which are terminated there in an infinite 
Number almoſt, diſcharge. none of their Blood into 

hem, at leaſt if the Lungs be Sound. 

Monſieur Mery ſupports his Syſtem by three Ex- 

iments; if one ſquirt Water and Milk by the 
Trunk of the Vena Cava into the right Ventricle of 
the Heart, the Liquor which from this Ventricle 
diſcharges it felf into the Lungs by the Pulmonary 
Artery, paſſes from the Capillary Arteries into the 
Veins without entring the Veſicles, and conſequent- 
ly the Air, which is intimately mixed with it, takes 
the ſame way; which is a ſufficient Proof that it is 
not the Air intimately mixed with the Blood, 
which being arrived at the Extremities af the Ca- 
pillary Arteries of the Lungs, that feparates it {lf 


there- 
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therefrom, to go into the Veſicles, and to come out 
by the Trachea. Moreover, if one blows Air by 
the Trachea into the Veſicles, it paſſes from thence 
intothe Veins, and not into the Arteries, for it goes 
entirely into the left Ventricle of the Heart; a 
plain Sign that the Arterics which don't admit the 
entrance of the Air when it is in a Miſs, are de- 
ſtined for its coming out, ſince it muſt finally come 
out again, and in the ſame quantity as it went in. 
Laſtly, If one opens the Belly of a Living Dog, and 
pricks the Vena Cava above the Emulgent Arteries, 
one fees that in proportion to its diſcharging the 
Blood, it is filled with Air, which paſſes into the 
right Ventricle of the Heart. It could not have 
received that Air but by the fame Capillary Veins, 
which it received the Blood it contained, and con- 
ſequently the Air takes that Courſe that Monſ. Mery 
has deſcribed. 

His whole Syſtem fuppoſes a great Difference 
between the Air contained in a Maſs in any Liquor, 
and that which is intimately mixed therewith ; he 
conceives that the latter ſort of Air is of a Figure 
adapted to the ſmall Parts of the Liquor, and 
whilſt it continues in _ _— has no mw 
Property belonging to it. is Notion might yet 
require ſome Explanations, but it is ſufficiently 
eftabliſh'd already by other Syſtems, where it ap- 
pears neceſſary; and if one would trace all the Dif- 
ficulties quite to the end of em, each little parti- 
cular Syſtem would lead us to the general Difficulties 
in Phyſuks, 
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nt of Ix k made with Furial. 


very Common, and conſequently 
. to underfland any mat- 
— , and to ſee a Syſtem ſup- 
porting eſelf equally on all fides ; that of 
a the Son, about his Tree of 
may have afforded us one Spectacle of this Philo- 
ſophical Pleaſure; here is another Inſtance from 
the fame hand. At firſt the queſtion will only be 
about common Ink, but that will carry us to much 
loftier Speculations. 

The Solution of Vuriol mixed with the TinQure 
of the Gall Nut, becomes immediately very black, 
and that is the Ink we uſe in Writing. Monſieur 
Lemery conjectures, that as the Vitriol of which 
we make Ink, is nothing but Iron diſſolved by an 
Acid, with which it was intimately mixed, and 
that on the other hand, the Gall-Nut is an Aleali ot 
Abſorbent ; that Aleali meeting with the Acids 

which kept the Iron diſſolved, joyned it ſelf to 
— and made them looſen their r hold upon the 
Iron, which thereupon revived, and appeared again 
in its natural Blackneſs. Thus it is properly, with 
Iron that we write; but in order to communicate 
this uſe to it, it was neceffary that it ſhould be firſt 
divided into Parts almoſt a our ſmall, as it is in 
Vitriol ; and that after having been ſo ſubrily and 
minutely divided, it ſhould be ſeparated from the 
Agent that had cauſed the Diviſion, and which 
kept it concealed, Every 
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Every thimg concurs to eſtabliſn this Hypotheſis 
of Monf. Lemery : Ofthe five Kinds of Vitriol, that 
which takes its Name from Cyprus or Hungary is 
only one, whoſe Foundation is of Copper; where- 
as the reſt are of Iron; and that Vitriol is the onl 
one that does nat make Ink. The Spirit of Virriol, 
_ _ Tincture rar wrt vom make Ink, be- 
it has no longer errugineous Parts which 
it kept diſlolved. The fame Tin&ure of Galls 
mixed with Filings of Iron, makes Ink, but not fo 
readily as when it acts upon a Solution of Vitriol ; 
becauſe in ſuch a Solution it finds the Iron divided 
as much as it ſhould be, whereas it is obliged it 
ſelf to divide that which is the Filings. It makes 
Ink with the Diſſolutions of Iron by the Spirits of 
Salt, Nitre, Sulphur, Alom and Vinegar, as well 
as with the Diſſolution of Iron by the Spirit of Vi- 
rial. If after your Ink is made, you throw into 
t a few drops. of the Spirit of Vitriol, the Blackneſs 
vill diſappear, becauſe the Iron does re-unite it ſelf 
" I oa new Acid, and becomes Vitriol again. By the 
d me Reafon Acids will ſetch out the Spots of Ink. 
If Alcah's or Abſorbents, fuch as Chalk-Water, 
Spirit of Sal Ammoniac, Oil of Tartar, do not 
make Ink with Vitriol as well as the TinQure of 
Calls, Monfieur Lemery anfwers, that the former 
e united to the Acid that keeps the Iron diſſolved, 
but does not ſeparate it from the Iron, as the Gall- 
Nut does; and why does this latter releaſe the Iron 
ſrom its Acid? It is becauſe it is Sulphurious, and 
conſequently is more Active, whereas the other Ab- 
ſorbents are more Saline and Earthy: And that 
which proves this Opinion is, that if one animates 
tem by the addition of fore Sulphur, they herons 
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ing Ink. Iron was the fal impreg- 


ways very Sulphurious, another Alcali muſt not 
be leſs fo, in order to deliver it from the Power 
of its Acid. 
If the Iron when ſeparated from its Acid is not 
ipitated to the bottom of the Liquot, as it 
ppens to other Metals, abandon'd by their Diſ- 
ſolvents, the reaſon is, becauſe it is not fo heavy; 
and beſides the Tincture of Galls being Sulphuri- 
ous, does by its Viſcoſity bear it up; to confirm 
which Notion, Monſieur has found that 
other Matters which ſuffer'd Iron to fink, would 
_— it when any viſcous Subſtance was mixed 
witn it. | | 
Thus you have the whole Mechaniſm of Ink 
amply Explained, and curiouſly Traced even to 
its ſmalleſt Dependencies ; from thence Monſieur 
LO to Obſervations and Refle&ions more 
neceſſary 
great uſe in Phyſick, 


and profitable. 
Vitriol taken inwardly, is of 

but it is that of which the Ground is Iron; for it 
the Copper ſhould predominate, it might be very 
dangerous. The Blackneſs which a Solution of 
Vitriol will receive from Galls, and the different 
degrees of that Blackneſs, will make you diſcovet 
whether ĩt contains Iron, or whether there be any 
mixture of Copper in it. 5 

Mionſieur Lemery has found by various Trials 
that the Vegetables that are reckon'd aſtrin- 
gent Medicines, ſuch as the Sumac, the Barkd 
Grenada, the Balauſtes, &c. are proper as well 5 
Galls to make Ink: That the Purgatives, ſuch 3s 
Senna, Manna, Jolap, Agaric, &c. make * 
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and laſtly, that the Purgatives which like Rhu- 
rr 


aſter having purged can make Ink; from whence 
there follows a ſure and eaſie manner of try- 


ing the Qualities of a Vegetable, with which one 
is not acquainted. 


ENDL EIS TITISTIIESTT. WESTIN 
* 5 as oo = - 
* . 'S . . 


A Second Diſſertation upon the Nature of Ixox. 
[See Page 327. ] 


NI is good that there ſhould be Diſputes 
3 I & ſometimes among the Members of the 
Pe Academy, and may be they happen but 
too ſeldom. The particular Intereſt one has 
to ſupport what one bas once laid down, animates 
and warms the Love onebears in general to Truth. 
We have ſeen in the Hiſtory of 1704, that 
from a Mixture of Sulphur, or other inflameable 
Matter, from a Vitriolick, Salt and from an Earth, 
Monſ. Geoffroy has been able to produce Iron. In 
one of his Operations, Clay furniſhed him with a 
vitriolic Acid, as well as with Earth, and Linſeed- 
Oil was inſtead of Sulphur ; in another the Oil 
of Vitriol provided the Acid, the Oil of Tur- 
pentine the Sulphur, and both of *em the Earth. 
As he had obſerved that there are always found 
ſome Particles of Iron in the calcin'd Aſhes of 
Plants, he believed that this Metal might alſo be 
there formed by the Re-union of the three ſame 
Principles ; and to aſſure himſelf whether this 
Effect was neceſſary and infallible, he put the fol- 
bwing Queſtion to the Chymiſts in the Year 
1703, 
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1705, Whether it was poſſible to find any Aſves of 
"Rat Lines hs One Opinion th 

. z4 me „Was inion that the 
Iron contained in the Aſhes of Plants, was not 
there formed by Calcination, but that it had really 
been before in the Plants themſelves, and aſcended 
into their Veſſels with the Juices of the Earth: 
That led him to the Diſcovery of his Tree of Mars, 
mention whereof has been made already both in 
the Hiſtory of 1706, and alſo in that of the pre- 
ſent Year. 

He ſtill ſtands by his firſt Opinion, that all the 
Matters from whence Monf. Geoffroy extracted Iron 
did really contain it. It is found, and it is not 
material whether is be in a great or a ſmall Quan- 
tity, not only in Clay from whence it is viſibly 
attracted by a Knife touched with a Loadſtone; 
not only in the Oil of Vitriol, which proceeds 
from a Mineral whoſe Foundation is Iron; but 
likewife where one would leaſt have ſought for it, 
in Linſeed-Oil, in that of Turpentine, ſweet Al- 
monds and Olives ; and he relates the Operations, 
whereby he reduces theſe Oils to an Earth, in 
which Iron is found. 

Monſ. Geoffroy anſwers, that what Method ſo- 
ever is taken to extract Iron from Clay, one (hall 
find infinitely leſs of it there alone, than when 
one has mixed it with Linſeed-Oil, and that con- 
ſequently, tis the mixture that produces Iron; 
that as for the ſeveral Oils he mentions, it is cer- 
tain they are not ſimple Subſtances, but Bodies 
compounded of an Earth, an Acid, and of ſulphu- 
reous and inflameable Parts, which are exactly the 


three Principles that he requires to the F — 
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of Iron; and that according to all Appearances, 
theſe three Principles ſcatterd throughout the 
mixed Bodies, are reunited by Monſieur Lemery's 
Operations. 
From this Anſwer of Monſ. Geoffroy, it follows 
that the vegetable Matters contain the Principles 
of Minerals ; and he adopts that Conſequence, 
which, tho Paradoxical, is yet conſiſtent enough 
with the great Uniformity of Nature. He is like- 
wiſe obliged not to allow Mercury to bea Principle 
of Iron; which, however, commonly paſſes for the 
Foundation of all Metals. He even hints that it 
is poſſible there 1s nothing of Mercury in any of 
them ; and that Sulphur, Acid and Earth are ſuf- 
ficient. Their different Doſes, their Union more 
or leſs ſtrong, their different Manners of uniting 
themſeves would ſolve all. Monſ. Geoffroy ſhews 
by ſeveral curious Experiments, that Iron, Copper, 
Lead and Tinn, diveſted of their Sulphur and re- 
duced to an Earth, which may be vitrifyed either 
by a great Fire or by the Burning-Glaſs, do reſume 
their metallick Forms, when one reſtores to them 
a Sulphur even vegetable. As for Gold and Silver, 
the Experiments made by the Burning-Glafs do 
ſufficiently demonſtrate their Sulphur ; but when 
they have been once reduced to an Earth or vitri- 
fyed, the Chymiſts have not hitherto been able to 
bring them back to their former State, by the ad- 
dition of ſome new Sulphur ; however there is no 
reaſon yet to deſpair of it, and if they could ſuc- 
ced, we ſhould be ſure that Mercury does not enter 
into their Compoſition, no more than into that 
of the Imperfe& Metals; and that for the artificial 
production of the two perfect Metals, one need 


2 only 
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only know what are the Earths proper and pe- 
culiar to each one; fince by the union of ſome Sul - 
phur, they would become a Metal, juſt as Clay, 
according to Monſ. Geoffrey, becomes Iron. 

Thus far has this artificial Iron exalted the No- 
tions and Hopes of its Author; but it muſt be 
owned, they are as yet no more than bare Notions 
and Hopes; many Difficulties {till remain to be 
ſurmounted. | | 

To return to the exact Point of the Queſtion 
that lies between Monf. Lemery and Monſ. Geof- 
Frey: It is pretended by the former, that even tho 
the latter ſhould have really made Iron, he could 
not infer from thence, that the Iron of the Aſhes 
of Plants did not really exift in the Plants; and 
that it is only an effe& of Calcmation : For when 
one Anal Vitriol, one finds Iron in it, but can 
one ſay that that Iron is an effect of the Analyſis 
and of the Fire? Surely no; ſince in compoling 
Artificial Vitriol exactly like the Natural, Iron is 
actually uſed in it, which is extracted likewiſe by 
the Analyſis, tho? it diſappeared in the Mixture. 
Monſ. Lemery promiſes Anſwers yet more preciſe 
to Monf. Geoffroy's Syſtem; but Anſwers that 
one found upon Facts and Experiments, require 
a little more time than thoſe that depend upon 
turns of Ingenuity. 
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Upon Mus nA OOus. 


HE Moderns, whether by the help of 
T & the Microſcope, or by a certain exactneſs 
N in their Enquiries, which is almoſt as 
peculiar to them, as the Microſcope it 
ſelf, have diſcover'd the Seeds of ſeveral Plants, 
which were formerly ſuppoſed to have had none, 
ſuch as, for inſtance, thoſe of the Fern, of the 
Polypode, &c. theſe Seeds are fo ſmall, or fo 
ſtrangely placed, that they are not to be diſtin- 
3 by the naked Eye, or if they be ſeen, may 
eaſily miſtaken for ſomething elſe. 
We are ſtill in the fame Caſe with the Ancients 
in relation to Muſbrooms and ſome other Plants. 
What Induſtry ſoever has been uſed, what Hints 
ſoever given that the Seed may be conceal'd in 
ſome Parts where one does not naturally think to 
look for them, we have not yet been able to find 
any of them. The Culture even of Muſhrooms 
might ſeem to confirm us that they have none. 
Monſ. Tournefort has given a very exact, Inſtru- 
ctive, and particular Account of them, and it is fo 
much the more Curious, as it augments the Won- 
derfulneſs of their Production. In general they 
ſpring from the Dunghil, and eſpecially from ſu 
as are made with the Excrements of Horſes; the 
Birth of all of *em may be reduced to that. But 
what Relation is there between ſuch Dung and 
Muſhrooms 2 What Vertue has the one to produce 
the other > One might as well believe with the 
A 2 Ancients 
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Ancients therefore, that the Carkaſs of an Ox 
being corrupted produces Bees ; that the ſpinal 
Marrow of a dead Man, being a good while ex- 
poſed to a very hot Sun, is turned into a Ser- 
pent, Cc. for theſe Metamorphoſes fo remote and 
ſo improbable, are not more fo, than that of Horſe. 
dung and Muſhrooms, 

But we muſt return to ſome. certain Principles 
Philoſophical and Rigorous, which may ſet bounds 
to meer Poſſibilities, too uncertain and too inde- 
finite, When we conſider how complicate the 
Structure of a Plant is, and how delicately com- 
poſed, it is wholly unconceivable, that it ſhould 
reſult from a fortuitous Concourſe of ſome Juices 
differently agitared. It is alfo as little to be con- 
ceived that this fortuitous Concourſe ſhould at the 
ſame time be both ſo Regular, as always to pro- 
duce in the fame Kind an Infinity of Plants per- 
fectly alike, and fo limited, in ſpight of the infinite 
extent that Chance ought to have, as never to pro- 
duce any Kind that had till then been utterly un- 
known. Beſides, as ſoon as one can perceive the 
ſmalleſt Part of a ſpringing Plant, we ſee it already 
quite formed, and are ſenſible that it does nothing 
more afterwards but unfold it ſelf and increaſe ; a 
certain Token that nothing more has happen'd to 
it from the firſt inſtant of its Birth; for could it be 
the Time wherein we begin to ſee it, that ſo ſud- 
denly changes the whole manner of Nature's Ope- 
ration? In ſhort, the Number of Plants that are 
allowed certainly to have Seeds, and that do ſpring 
from thence, is incomparably the greateſt, and this 
is a very ſtrong Philoſophical Prejudice in favour 
of all the reſt; or to ſpeak more properly, ** 
mu 
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much more than a Prejudice. If the Ancients had 
conſider d all theſe Things, they would not fo 
eaſily have believed that there are any Plants 
without Seed. 

We ſhould be ſtill leſs excuſable than they, if 
we ſhould think like em; we I fay, to whom the 
Number of Plants that have no viſible Seeds is 
much ſmaller, We may then aſſert without fear, 
that they all have; and aſſure our ſelves that if our 
Experience can ever go ſo far as to unravel the 
fact, we ſhall be juſtified by it. 

But it is moſt certain, that the Seeds of Plants 
cannot be diſcloſed every where; they muſt meet 
vith certain Juices, proper to penetrate their Co- 
verings or Skins in the firſt place, next there muſt 
de a Fermentation excited by the ſaid Juices, which 
8 the chief Principle in the unfolding or opening 
of the little Plant, and laſt of all thoſe Juices 
muſt join themſelves, and augment the little parts 
of the Plants. From thence proceeds the infinite 
Diverſity between the Places that produce and nou- 
nh different Plants. There are ſome that are not 
produced but upon other particular Plants, of which 
the Trunk, or the Bark, or the Roots have alone 
the Juice that is agreeable to them. What Mon- 
leur Towurnefort has heard from Meſſieurs Mery 
and , is yet more ſurprizing : There are a 
kind of Muſhrooms that grow upon the Bands and 
Plaiſters applied to the Wounds and Sores of the 
vick-men in the Hoſpital called LU Hztel-Dierw. 
After this, no body will wonder that Horſe-dung 
prepared, as Monſ. Tournefort mentions, ſhould 
be a kind of Soil or Bed capable of bringing forth 
the ordinary Muſhrooms. 

| 2 3 lt 


the Imagination is ſhocked at firſt with the Conſi- 
deration of ſuch a prodigious Multitude of different 
Seeds, ſowed every where indifferently, and in an 
infinity of places in vain too; and yet when one 
comes to weigh the Matter, one muſt allow it. 
From whence come otherwife the marſhy Plants 
that are found m Lands turned to Fenns and 
Marſhes, and which never appeared therebefore ? 
From whence come thoſe new Plants that other Ac- 
cidents ſeem to have produced ſometimes in certain 
places; for inſtance, the black Poppies that grow 
in the burnt Grounds in Languedoc, in Provence, 
and in the Ifles of the Archipelago, and which are 
ſeen no more the following Years ? From whence 
that great Quantity of Ery/imum lat iſolium maju 
glabrum, which appeared after the Fire of Lon4m 
upon more than 200 Acres of Ground where that 
happen'd, “c? Theſe Kinds of Facts, and many 
others, which one might alledge equally incon- 
teſtable, prove at the ſame Time both the great 
multitude of Seeds ſcatter'd every where, and the 
want of certain Circumſtances to make them ap- 
pear. 

This Syſtem is fo much the more probable; 
Firſt, becauſe it is now certain that thoſe Plants 
which were thought to have had no Seeds, are nov 
found ſome of em to have moſt of all. Second!y, 


that theſe little Seeds may be more eaſily trant- 
3 3 5 ported 
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ported into an infinite number of Places by a thou- 


deligned in Miniature, and which only ſtay for 
certain favourable Accidents to appear in full leagth ; 
and one may gueſs, tho yet very imperfettly, hom 
rich that Hand muſt be which has ſown them all in 
ſe great a Profuſion. 
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« ſand different Chances. And, Thirdly, By reaſon 

„of their extream Smallneſs, they are the better 

„ fecured from external Injuries, and are longer pre- 

# ſerved ' without any Alteration. One may add, | 

„chat by the fame reafon, they are more nice in the 

Choice of the Juices, by which they are to be un- 

+ WY folded, and ſtand in need of more particular and 

» uncommon Circumſtance. | 

e If to this 8 tion upon the inviſible Seeds | 

„of Plants we joyn that of the inviſible Eggs of A 

: WM nſects, which is exactly parallel, the Earth will 3 

de found full of an inconceivable number of Vege- 

» WW fables and Animals already perfectly formed and | 
44, 
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Upon the Juice that nouriſbes PL ans. 


Oe) Eſides the Reſemblance that there is be- 
B i tween Vegetables and Animals by their 
ee); Seeds and Egge, they have ſtill another, 
and that a pretty perfect one too, by the 
Liquors and Fuices that nouriſh em, and à certain 
general Plan of Structure is ſo analogous to each of 
'em, that one is almoſt tempted to think that Ve- 
getables are Animals, wanting only Senſation and 
voluntary Motion. 
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Mon. Reneaume has communicated ſome Obſer- 
vations upon the nouriſhing Juice of Plants, and 
particularly concerning the Tranſpiration thereof, 
It is above 160 Years that two Franciſcan Monks 
began to undeceive the World about the Manna of 
Calabria, which was thought to fall from Heaven, 
and they diſcover it to be a Dew or Moiſture 
that ſweated out of the Branches and Leaves of a 
kind of Aſh. When one is once got into the right 
Way, one goes far in a little Time. We have ſince 
diſcover d ſuch a great number of Plants that tran- 
ſpire Juices hike the Manna of Calabria, that Mon- 
ſieur Tournefort has caſt them into four different 
Claſſes. Firſt, Such as contain a great deal of the 
Eſſential Salt of Plants; as common Sugar, the 
Manna of Calabria,that of Brianſon, &c. Secondly, 
Raſius, as thoſe of the Pine-tree, Thirdly, Gums, 
for inſtance, Gum-Arabick. And Fourthly and 
Laſtly, the Gum-Rofins. We know that the diffe- 
rence between Roſins and Gums is, that the Roſins 
are more ſulphurious, and the Gums more watry; 
fo that the former are diſſolved in Spirit of Wine, 
and the latter in Water. The Gum-Roſfins are 
diſſolved partly in Spirit of Wine, and partly in 
Water. | | | TE 

It may happen ſometimes that Plants grow weak 
and periſh ar laſt by a too great Tranſpiration of 
their nouriſhing Juice, as Animals by two frequent 
and too abundant Sweatings. It is thus, according 
to Monſ. Reneaume's Obſervation, that the Nut- 
trees in Dauphiny commonly die, after they are 
 over-charged with 2 kind of Manna which they 
yield; and for that reafon, the Feople of the Coun 
try are afraid of ſeeing it come out in too great 3 
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Quantity. Not, but that that Tree has a great 


deal of the nouriſhing Juice; Monſ. Reneaume 
proves it by a remarkable Fact; but both the 
cloſe Texture of its Bark and Leaves, and the great 
Quantity of a very fleſhy Fruit which it is to feed, 
ſeem to demonſtrate that Nature did not intend 
that much of its Sap ſhould be fo unprotitably 
ſpent by Tranſpiration. 

There is another Way by which Plants loſe their 
nouriſhing Juice, at leaſt with reſpe& to us and 
our uſes : It is by diverting it into young Branches, 
in Moſs at the Roots of Plants, in uſeleſs Branches, 
or in ſo great a Quantity of Fruits, that in a few 
Years they are exhauſted and bear no more. The 
Art of Agriculture has found the Remedies or 
the neceſſary Precautions againſt it. It is to pre- 
vent both theſe Evils at once that they cut the 
Vines. 

It has been already obſerved, and Monſ. Re- 
neaume confirms the fame, that the Root is the 
Stomach of the Plant, and makes the firſt and chief 
Preparation of the Juice; from thence it paſſes, 
at leaſt for the greateſt part, into the Veſlels of 
the Bark, and there receives a new Digeſtion. 
The hollow and rotten Trees, whoſe Trunk has 


no more Wood in it than what 1s juſt ſufficient to 


ſupport the Bark, and which yet live and produce, 
do ſufficiently prove how much more important 
the Bark is than the woody Parts : The Leaves 
contribute to the Perfection of the nouriſhing Juice, 
as we fee by the Trees whoſe Leaves have been 

ten by Caterpillars, and which, tho* they had 

loſſomed, bore no Fruit the ſame Year, or none 
but wither'd. The Action of the Air, or of the 


Nitre 
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Nitre of the Air, or of the Dew upon the Leaves 
is very ſenſible, by the Difference of the Colour 
and Taft that is between Plants growing in the 
Air, and thoſe that are not fo. | 
Such are the Principles of which Monſ. Ne. 
neaume makes more particular Applications in his 
Diſcourſe. The Detail of Agriculture is of it [+] 
very agreeable, and as all Mankind was wk 
deſigned to that Employment, it ſeems that thuſe 
who bave not the Practical part, ought at leaſt to 


Study the Theory thereof with much pleaſure. 
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Upon Tuuxvs. 
* . 
Here are Chymical Operations performed 


in the Air as well as in I 
0..z3Þ and ſometimes they are the ſame. Thunder 
N is nothing but that Inflammation of which 
we have ſpoken in the Hiſtory of 1701, occaſion d 
by the mixture of a Sulphurious Matter with an 
Acid Spirit ; but the Conformity even of theſe two 
Phenomenons may cauſe a Difficulty. 

The two proper Matters mix'd together by a 
Chymiſt, when they are once inflamed, are entirely 
diſſipated, and there cannot be a new Inflammation 
without new Matter. But we often ſee a great 
Number of Lightnings one after another proceed- 
mg out of the ſame Cloud, which denote as many 
different Inflammations ; but how comes it to pals 
that when the inflamable Matter in the Cloud 1s 


kindled, there happen new Inflammations? 
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Monſ. Homberg thinks that the fame Muters 
which take fire by their Union, and thereupon are 
immediately ſeparated, may be joined again and 
re-inflamed, and that it may fo happen ſeveral times 
after one another. But that it cannot be fo upon 
the Earth, becauſe as ſoon as they are kindled, 
and conſequently very much rarified, the lower 
Air more heavy than they, preſſing upon them 
from all Parts, raiſes them up into another Region, 
where they find themſelves in an Equilibrium with 
a finer Air, and ſo are quite loſt as to us. But if 
theſe fame Matters are raiſed in Vapours from the 
Body of the Earth by the Action of Heat, they 
are arrived at that Region of the Equilibrium, 
where they are kindled, and meeting with no Air 
more heavy than themſelves, which after their In- 
flammation might cauſe them to aſcend, they are 
not diſperſed at all, but remain where they were, 
and may be joined again, till a Shower of Rain 
beats them down upon the Earth, and cleanſes the 
Air of them. 

This Solution is ſo much the more probable, as 
it is founded upon the ſelf-ſame Operation by which 
Thunder is repreſented. If inſtead of pouring Spi- 
rit of Nitre as quick as you can upon eſſential Oil, 
which produces a ſudden Inflammation, one pours 
it drop by drop, there is only produced an Effer- 
veſcence without Inflammation, and the mixture 
of the two Liquors becomes a Roſin, which being 
put into a Glaſs, and diſtill'd by degrees, renders 
the Acid and the Oil, of which it was formed. 
This Acid and Oil are till capable either to be 
inflamed by their Union, or of producing a new 
Roſin, which will undergo the ſame Ns” as 
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often as you pleaſe. The Fire of the Diſtillation 
does here make the ſame Separation of the Matters 
as the Flame would have done, if you had ſuffer'd 
them to kindle ; and conſequently it appears, that 
if they did not eſcape us, they might as well pro- 
duce a new Flame as a new Roſin by their Re- 
union. | 

As at every inſtant, when a Flaſh of Lightning 
ſtrikes our Eyes, there is a pretty large Quantity 
of Matter inflamed, it may happen according to 
Monſ. Hemberg, that all theſe repeated Inflam- 
mations may give a certain determination of mo- 
tion to the Air, and produce ſome of the variable 
Winds that ariſe indifferently from all the Points 
of the Horizon, and are the only ones we know 
in our "Temperate Climates. 

From thence it is perhaps that we have more 
South thon North Winds, there being always 
much Thunder between the Tropicks. This is 
certain, that this Notion does pretty well explain 
why our Winds blow by ſnatches, the Light- 
nings follow one another pretty cloſe, and each 
makes a diſtin& Effort. If we were ſure that 
the Trade-winds blew more continued, it would 
be a Confirmation of this Hypotheſis. 
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Upon a Wor u that came out of the Noss. 


WE Woman of a very good Conſtitution, 
Ill a FA and who never knew what it was to 
e i hae the Head-ach, about the Age of 
. 36 began to feel a ſettled Pain at the 
lower - part of her Forehead, on the right fide near 
the Noſe: This Pain, which at firſt took up but a 
ſmall ſpace, extended it ſelf by little and little as 
far as the Temples on the ſame ſide; and whereas 
at firſt it had great Intermiſſions, at the end of two 
Tears, it became almoſt Continual, being attended 
with Convulſions, and almoſt perpetual Wakings; 
and at laſt it was ſo violent that the Patient was 
2 or 3 times at Death's Door, and quite deprived 
of Seuſe in the great Fits. At the end of four 
Years, and after having try'd all ſorts of Remedies 
in vain, ſhe left them off, contenting her ſelf with 
a regular Courſe of Life, and taking Snuff by the 
Noſe, which ſhe hoped would give her ſome Eaſe. 
She had not uſed it above a Month, when one 
Morning, ſneezing pretty ſtrongly, ſhe voided by 
her Noſe a Worm, rolled up in a Ball, together 
with a little Blood : She was very much frighted 
at it, and cured the ſame Moment. At once ſhe 
perceived that long and cruel Pain to ceaſe, and 
the only Token that remained of it was, her Noſe 
bled for 2 or 3 Days together. Her Mind was 
likewiſe as free as it had been before her Illneſs. 
Monſ. Littres, to whom we are beholden for this 
Account, took care to be exactly informed of all 
theſe Facts as well as of the following. The 
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The Worm was alive, and was fix Inches long 
when he ſtretched himſelf out as long as he could, 
and but only two when he folded himſelf up en 
zig-zag, or in the Figure in which the Soldiers 
make Trenches before a Towy they Beſiege, 
which was his moſt uſual Figure : He was two 
Lines in breadth, and one and a half in thick- 
neſs in the biggeſt part of his Body, which was 
towards the Middle : His Colour was of clear 
Coffee ; he was convex above and flat below, co- 
ver'd throughout, except at the Head, with annu- 
=y ringy Scales of the largenels of a Line, 
and all of them ſeparated from each other by 
little Intervals, from each of which there came 
out 2s well on the right as on the left fide 56 
Legs of the length of a Line, and of the bignef 
of a Hair of one's Head: By which it appears, 
that this Worm was of the Kind of thoſe we call 
Centipedes. The Head was of about the Length 
of two Lines; one might eaſily diſtinguiſh in it 
two Eyes, two Horns, a Pincher made of two 
Branches that were more remote from each other 
at the Root than towards their Extremity, and 2 
Mouth between theſe two Branches ; the Tall 
was armed with two kinds of equal Stings longer 
and bigger than the Legs; it was put into a little 
empty Glaſs Bottle, where it was found alive 18 
Hours afterwards; then they poured ſome Brandy up- 


on it, notwithſtanding which it ſtill lived 2 org Hours. 

The Seat of the fixed Pain which the Woman 
felt, ſufficiently denotes that the Worm muſt have 
been in a Cavity called Sinus Frontalis, which 1510 
the Os Coronale under the Eye-brow ; that Cavity 
is about 2 Inches long, and between 8 _ 
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Lines in Breadth, and uently able to contain 
the Animal as it was rolled up. It ſeems by the 


inclination he had to reſame ſuch a Figure that 
he mult have been accuſtomed to it. 


There is between the Sinus Frontalis and the 
Noftril a Hole of Communication, by which the 
faid Sinus receives Air every moment one reſpires, 


and a ſtrong Reſpi _ might have ſuckt in with 


the Air the inviſi gg in which this Worm was 
incloſed : The ſame Egg might likewiſe have en- 
ter d by the Mouth with ſome Food, and followed 
the long and winding Road of the Circulation of 
the Blood; but however, it is certain that the Ani- 
mal could come out no other way but by the 
Paflage before-mentioned. It is true the Diameter 
thereof was leſſer than that of the Body of the Ani- 
mal ; but as this Hole is immediately formed by a 
Membrane, he might dilate it by little and little, 
when lie attempted to get out, and the drops of 
a do even ſhew that he tore it a 
The Egg had found in the Sinus Frontalis the 
Heat, Moiſture, Limphz, in a word, every thing 
that was neceſſary for Hatching it ; and the Ani- 
mal every thing he wanted for his Subſtance, 
ud for ſuch an Increaſe to which probably he 
would not have attained if he had 4. upon the 
Exrth, where he would neither have been ſo well 
fed, nor ſecured from abundance of Accidents, 
which hardly allow four Years Life to all theſe 
forts of Worms. At every motion it made, it muſt 
tave occaſioned, in the delicate Membrane that lines 
the Sinus Fronealis, an Irritation fo much the more 
— as with his 2 Horns, and his 2 
a Stings 
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Stings, and his 112 Legs, it ſhook, and, as I may 
ſay, aſſaulted in particular each little nervous Fibre 
of ihe Menbrane; and the ſtronger and bigger the 
the Worm grew, the more violent and inſupport- 
able muſt have been the Pain. The bignefs of the 
Animal, which made his Lodging fo inconvenient 
for him, and probably too the ſmell of the Snuff, 
which was di le to him, as it is to a great 
number of other Inſects, made him ſeek for Means 
of getting out. | 

The Symptoms which the Patient had, might 
pretty eaſily cauſe the like Accident to be diſcover d, 
in which caſe, Monſieur Littre is of opinion, that 
the Inflammation of the Membrane abovemention'd 
muſt be forthwith-prevented by theordinary Means 
that are uſed in Inflammations; the next thing to 
be done 1s to come at the Worm, which one may 
do both by the Internal Medicines tkat are uſed 
againſt Worms, and at the fame time by Exter- 
nal Remedies, fince the Worm was within their 
reach tov. One may already preſume that Tabacco 
is good, but beſides that, People may ſtrongly 
draw in at the Noſe or acid Juices, ſuch 2 
may be found moſt capable of diſturbing the Ani 
mal. Monſieur Littre believes that nothing would 
ſooner kill it than Oil, becauſe that is known to de- 
prive Inſects of Reſpiration, by ſtopping all the Ori- 
fices of their Trachea s. 

Laſtly, If none of theſe ways ſucceed one mull 
come to a Chirurgical Operation, which he aſlurs 
us would neither be dangerous nor difficult up 
the Os Coronale. What Diſorders does an Atom 
cauſe in the Machine of the Humane Body ! even ih 
the overturning of our Reaſon it ſelf: 
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Upon the Cures made by Bux NIN Gs. 

(Ot 'Ere is another inftance of violent Head- 
HH 


25 achs, _ have been as pe ag and 
unexpectedly cured. A Lady of 35 
622 Years, nd of a good Conſtitution, was 
roubled with continual Head-achs, with Redouble- 
ments that ſeized her regularly one in 8 or 10 
Days, and laſted 10 or 12 Hours at a time, fo vio- 
kntly, that ſhe was ſometimes quite ſtupified with 
them, and ſometimes raving The Seat of 
the Pain was chiefly in the fore-part of the Head, 
nd in the Eyes, which thereupon became very red, 
nd fparkling. The great Fits were attended with 
Retchings, and always ended in Vomiting abun- 
ance of a white infipid Matter, and a green and 
rery bitter Water, which came laſt of all. At 
thoſe times ſhe could take no kind of Food, other- 
mc her Stomach was very good, nor did ſhe grow 
Lan, notwithſtanding the long continuance of fo 
weaſy a Condition. 
a Monficur Homberg made uſe of all fort of Re- 
ie-Winedies for the ſpace of three Years, but in vain. 
-WOpium alone did for ſome Hours ſuſpend the ordi- 
; * Pains of her Head, but had no effect upon the 
1" SMcdoublements. | 
1c One Evening when ſhe felt one of thoſe Fits 
P"Foming upon her as ſhe was going to Bed, ſhe had 
ol mind to ſee firſt whether her Eyes were very red, 
„nd whilft the Iooked in a little Pocket Claſs, a 
ax-Candle that ſhe held in her Hand fired her 
an Night- 
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Night-Cloaths that were of thick Muſlin ; ſhe did 
not perceive it immediately, and happen'd to be all 
alone. She burnt all her Forehead, and part of 
the Top of her Head before any Body could come 
to her Aſſiſtance. Monſieur Homberg, who was 
preſently ſent for, cauſed her to be Blooded that 
inſtant, and the Burn to be dreſſed as in like Cafes, 
the Pain whereof was ſtopp'd in a few Hours, but 
the great Fit, which ſhe expected, came not at 
all; even the - ordinary Pain difappeared almoſt 
immediately after, without any other Remedy than 
the Burn; and for theſe four Years, ſince that happy 
Accident befel her, the Lady enjoys perfe& 
Health. 

A Phyſician of Bruges has communicated to 
Monfieur Homberz a like Account,of which he him- 
ſelf was Witneſs. A Woman, who for ſeveral 
Years had had extraordinary Swellings and Pains 
in her Legs, found Eaſe by Bathing them with 
Brandy every Morning and Evening by a Fire; 
one time the Fire by chance got hold of the Brandy 
with which ſhe had rubbed her ſelf, and burnt her 
ſlightly. She applyed ſome Ointment to the Burn, 
and during the Night all the Waters with which 
her Legs and Thighs had been extreamly ſwelled, 
were entirely evacuated by Urine, and the Swel- 
ling returned no more. What pity it is that ſuc 
Accidents do not oftner intervene in the Practice of 
_ Phyſick? | 

Twas Chance, without doubt, that has taught this 
kind of Remedy to ſeveral barbarous Nations that 
uſe it with Succeſs, and perhaps more chearfully 
as it is more Cruel, and affords them more' Occaſions 
of ſhewing their Courage. 

| Monſieur 
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remembers that when the People of that 
are troubled with a certain Cholic, or 
with Belly-achs, and Fluxes that are uſually mor- 
they cure themſelves by Burning the Soles of 
their Feet with a hot Iron. If they have a Panaris 
on their Fingers, they dip the Finger that is af- 
ſected in boiling Water ſeveral times, an Inftant 
at each time; and Monſieur Homberg himſelf, to 
follow in ſomething the Cuſtom of his Country, 
was cured of a Panaris after the fame manner. 
In the Relations of Travellers, we find a great 
many other Diſtempers, which the Savages cure by 
Burnings ; and without going fo far, we our ſelves 
upon 15s OR apply the likeRemedy to Horſes, 
Hunting-Dogs, Birds of Prey, &c. But it is like- 
wile true, that our own Niceneſs and Tenderneſs 
does not ſuffer us to uſe it upon our ſelves, and 
makes us perhaps prefer long Pains to ſhort ones. 
The fame Tenderneſs would not ſuffer us a long 
ime to uſe in Europe that Mora or Moſs, that 
the Spaniards brought from America, and where- 
with they cured the Gout by Burning it upon the 
Patt affected. However, Monſieur Homberg has 
ſeen an Inhabitant of Hamburg, who by this Re- 
medy was delivered from his Fits of the Gout in 
7 or ꝗ Days time, which before laſted 2 or 3 
Months, and they returned much ſeldomer upon 
him afterwards. 

Monſieur Homberg ſuppoſes that Burnings cure 
three manners; either by putting the Noxious 
Humours into a very rapid Motion, which makes 
them find out new Ways; or by rendring them 
Eluid that before were Viſcous, which comes to 
Aa 2 the, 
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HE Philoſophers that are repraached of 
| Studying with toq much Care and 45. 
plication the Nature of ſuch comtem- 
EX vrible Animals. as Inſet, | may . defend 
themſelues by only asking this Queſtion : Whether 
the ſmalleſt, Works that come out f the Handi of 
Gad deſerve to be negletied © But theſe fame Works 
which the, Common fort of Mankind are pleaſed to 
look upon as the ſmalleſt, are even theſe in which 
we. diſcover the greateſt Wonders of 'Mechaniſm ; 
and if we benceforwards prefer the Enguithes made 
into the Anatomy of. Humane Bodies, it is our In- 
tereſt alone that can bear us out in doing it. | 
If one examines externally a Bræmm Snail of the 
Gardens out of the time of its Copulation, and if 
one diſects it with all. the Care imaginable, one 
ſhall not find in it any part that ſeems to. belong o 
Generation, Nevert 
ſaid in the Hiſtory of 1699, this Animal is an 
Hermaphrodite, and has conſequently, with relation 
to Engendring, a greater Apparatus of Organs than 
a vaſt number of other Animals, more known 
and more ſtudied. Every thing that. happens to 
him upon this occaſion, muſt likewiſe be of a very 


heleſs, as we have already. 
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qarticular” Naturr. We ſhall here give an Account 
of the 'Chief of theſe Singularities, without under- 
king in any manner to explam by what Mecha- 
niſm they are perfor This Explanation 
would be ufelefs, rf'any ofthe Circumſtances ſhould 
be omitted that are in the: Diſſertation of Monſieur 
tuVerney, which the Author's Sickneſs has hither- 
to hinder'd from a g. One can hardly ſze 
without Amazement, ts what an expence Nature is 
ſut in the Formation of this contemptible Animal. 
This kind of Snail has on the right fide of the 
Neck a little Cleft or Hole, almoſt impercepible, 
which only leads to little Conduits or Cavities, and 
a fort of very winding Inteſtines floating in its Belly: 
At the time of Coinon all that changes it Form, 
nd the Animal becomes almoſt metamorphoſed. 
Theſe Inteſtines are then thruſt from the bottom of 
the Belly towards the Neck, where they ſwell, and 
xe turned and winded, and finally diſpoſed and 

ed among themſelves in ſuch a manner, to ap- 
proach-the Cleft of the Neck, which is then very 
much dilated under the Figure of a Male and Fe- 
nale Part, each of them ready to perform their 
functions; that does not wholly happen till after 
that one Snail has met another, and by ſeveral Pre- 
Iminary Motions more brisk, and, as one may ſay, 
more paſſionate than one ſhould expect in ſuch a 
Cold Species of Creatures, they have put each other 
to the fame Diſpoſition, and have ſecured a per- 
kt Agreement. 

They have likewiſe another very ſingular way 
of arriving at their Ends with more Certainty, and 
ey never fail to put it in Practice. Together 
Aa3 with 


with the Male and Famale Part there comes out 
likewiſe by the Hole above-mentioned, a kind of a 
Sting like a Lance with 4 Beards, and ending in a very 
ſharp and hard Point. As the Snails turn towards 
each other the Hole or Cleft of their Neck, it hay- 
pens that when they are touched in that Part, the 
Stings prick each other, and the Mechaniſm that 
puts this little Dart in Motion, is ſuch, that it 
abandons at the fame time the Part to which it is 
faſtened ; ſo that the ſaid Sting either falls to the 
Ground, or the Snail that is pricked carries it away. 
Then the Snail immediately retires, but preſently 
after he rejoyns the other, and pricks him in his 
turn; and after this Reciprocal Wounding, the Cai- 
tion never fails to be accompliſhed 3 whereas all 
the other Preludes may be without Conſequence. 
The Sting bearded on both fides, ſeenis to be de- 
ſigned to give notice to both the Snails that they 
are equally ready; for in this Hermaphroditical Spe- 
cies there is not, as in ours, one Principal and 
more active Sex, whoſe Diſpoſition alone is ſuf- 
ficient. | 

The Snails are wont to couple even 3 times, 
the ſpace of 15 Days being interpoſed. between 
each time. At each Caition one ſees a new Sting, 
and Nature is at the Pains of producing them for 
a uſe ſo little important in Appearance. Mon. 
du Verney compares this Regeneration with that of 
the Horns of Stags, and really, the Proportions 
being obſerved, theſe Stings ſeem to be of a like 
kind of Subſtance. 

After the Lanced Sting, follows the Reciprocal 
Inſertion of the Male-part of each Snail ; and as they 


have both the two Organs of Generation diſpoſed 
in 
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in the ſame manner at the Cleſt of the Neck, it will 
de neceſſary, to the end that each Organ anſwer to 


that which does not reſemble it, that one of the 
Snails hold its Head upwards, and the other down, 
which they know very well how to put in Pra- 
Qice. 

Their Coition laſts 10 or 12 Hours: It produces 
in them, eſpecially when it begins, either a Stupi- 
faction or a Tranſport that hinders em from giving 
any Sign of Life. They will not part from each 
other, do what you can, and they have a very 
reaſon for it, which is, the Gland of the 
le- part ſwells to ſuch a degree, that it can't 
come out again by the part it enter'd. It is per- 
haps an Hour in acquiring this Extenſion, which it 
does Gradatim but till it attain'd to it, no ſeminal 
Matter is ej 

Nay, ſuch Matter is not fo much as form'd till 
then, and it is not till after the Coition is begun, 
that Nature thinks, as I may fay, of preparing it, 
and that ſhe ſets thoſe Parts at Work that areto pro- 
vide it. This Matter has yet another Particularity 
very remarkable, it is not Liquid, butof the Con- 
ſiſtence of Wax, and puts on the Figure of the 
Veſſels thro? which it paſſes; it is protracted by a 
Motion like that of the Inteſtines, when they throw 
out thit which is contained in them. During the 
whole time of Coition, except the firſt Hour, this 
Matter paſſes flowly on both ſides from one Snail 
to the other. 

It comes out of Channels longer than the Ve*- 
ſel of the Female-Part, where it is immediately r-- 
ceiv'd, and for that reaſon it is forced to double 
felf; from thence it paſſes into other Veltcls 
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Female Sex, where it finally cauſes Foecundity, 
tho* not immediately after the firſt or ſecond Coi- 
tion, but only after the third. 
At the end of 18 the Snails their 
Eggs by the Cleft or Oritice of their Neck, which 
they hide in the Ground with great Care and Pains; 
but there is yet another very ſingular thing, which 
is, if you Diſſect a Snail 2 little while before ſhe 
Jays, you meet with no Eggs, but only with little 
Embrio's ſwimming in a very clear Liquor, and 
moving very briskly. Theſe Embrio's become Eggs 
in the way of their coming out, that is to ſay, 
they are cloath'd with Membranes, which certain 
Liquors ſupply them with, and then grow hard. 
All this is only the Natural Hiſtory of the Ge- 
neration of Snails; tit what is done, but not the 
manner of doing; and if one leaves this manner to 
the Conjecture of the moſt shilfiul Philoſophers, it 
would aſſuredly be a very difficult Riddle to them. 
It is even ftill almoſt inſcrutible, tho* we have al 
the Parts of this Mechaniſm in our Hands, tho we 
fee with our Eyes bow it is perform d, and it is 
one of the greateſt Efforts of Humane Sagacity and 
Underdanding to comprebend the whole Operation 
thereof. 
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pon the Weight of the Arwosrnsss, 


HE Weight of the Amoſpbee is ff 
Importance in Philoſophy, it can- 
not be too much ſtudied; we are even 


«al 
2 invited ta it. by the hope of the Succeſs 


which ſeems onl to de fome cafic 
__ CY 


| Monfieur de Ia Hire having thade at Meudpu 
ſome very nice Experiments,how much the heighth 
of the 1 differ d from the higheſt Part of 
the Park down to the River, which is 585 and + Fa- 
thoms at the Bottom, he deducted from it the 
Heighth of the Column of Air, which was then 
equal to one Line of the Mercury, and counter-bal- 
lanced it, and found that it was very near 76 Foot; 
the Weight of the whole Column of the Atmo- 
being 28 Inches of Mercury within half a 


He made uſe of a very good double Barome- 
ter of Monſieur Huygens, which ſhews the 


of the Variation in a much greater Extent than the 
fingle Barometer; but it likewiſe requires more 
Calculating becauſe i it muſt be reduced tothe Single, 
and he — | it thereto according to the Principles 
we have explained after him in the Hiſtory of 
1708. 

It is neceſſary to obſerve, that the whole Heighth 
of the 85 and + 1 — were pretty near equal to 
7 Lines of M „and that the 76 Feet of the 
Heighth of the Air, which anſwer to one Line 
of Mercury, were found, by ſuppoſing the 7 Rs 
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of Air, each of which anſwer one Line of Mercury, 
to be equal among themſelves, which is not ex- 
a&ly true; for the lower is the leſſer, becauſe it 
is loaden with a greater Weight, and is more con- 
denſed, and ſo of the reft; but Monfieur de la Hire 
has ſlighted this Difference: Meffieurs Caſſini and 
Maraldi, having a regard to it, have placed between 
theſe Heighths a Progreſſion, fo that the firſt ha- 
ving 61 Feet, the ſecond had 62, the third 63, 
e. at leaſt in the Extent of half a League; af- 
ter this, reckoning the middle Heighth of theſe 7 
Diviſions would be 64 Feet, which is a great way 
off of 76. We muſt not conceal theſe Differences, 
which perhaps may be accommodated in time. 
With his Obſervations upon the Weight of the 
Atmoſphere, Monſieur de la Hire has joyned others, 
concerning the Variation that Heat and Cold pro- 
duce in the Li of the double Barometer, a De- 
ceitful Variation, and which, if it were not well 
_ might be ere to the Alteration of the 
eight of the Air. He ſuppoſes, as it is true, that the 
Mercury in the ſingle Barometer is not ſenſibly 
rarified nor condenſed either by Heat or Cold; he 
compared it every Day for three Years together witha 
double Barometer, and afterwards took the molt 
iffering Days with reſpe& to Heat and Cold, in 
which, however, the ſingle Barometer was at the fame 
Heighth : It is plain, that on thoſe Days the heighth 
of the double — ought to have been the 
ſame, if it did not vary but with the weight of the 
Atmoſphere : But it was always different, and 
ſometimes 19 Lines, which this Barometer was 
higher in the Heat. It happen'd in thoſe three 


Years of Obſervation, that there were no | ar 
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greater Cold, on which 
fingle Barometer was of the ſame Heighth ; 
1 are the Dfference onl between a 
great Heat and a temperate Air ; and de Is 
Hire could not fee the greateſt Variation of which 
the double Barometer was ſuſceptible in that re- 
ſpet. It ought much to exceed 19 NG 
certainly is not to be reckon'd ag 
vertheleſs the Liquor of this Barometer —— 
for the leaſt capable of Rarefaction as could be. 


u the Matter, or Subſtaxce of Fix 8. 


5 HE Hiſtory of the Academy for the 
Year 1700, ſpeaking of Lime, ſays; 
828 We cannot ſuppoſe its Active Principles 
to be any other tbing but Particles of 
Fire, which the Calcination bas introduced into the 
Lime. I is true, that theſe Ignecus Particles 
become fixed and immoveable in the Pores of a Body, 
do a little ſbock the Underſtanding , but however, 
the Regulus of Antimony Calcined by the Burn- 
ing-Glaſs does actually increaſe in Weight, and one 
cannot ſuſpect any other Subſtance to have been 
mixed with it, 2 that of which the Rays of the 


Sun are compoſed. It muſt be confeſſed that this 


Hypotheſis is equally difficult to be admitted or re- 
Kfled. 


Mon. 


:«-Manifieur Tiemery the Son is of u Opmion that 
am need not remain under this Uncertainty, 
an :ybſolurely deelares for the above Hypotheſis, 
k ha been believed hitherto that the Effence of 
the Wprrer of Fire conſiſts only im a great Subtili- 
97 joyned to n erm Agitation, and, accord- 
ing to that Notion, it is impoſſible to conceive that 
uit is ſhut up in the Potes of Lime, or Re- 
goht off Antimiony, or in ſhort, of any other Mi- 
nerul, whole Weight is 1 
it ſhould net loſt all its Motiom, aid ceaſe to be 
what it was before, the Matter and Subſtance 
of Eire. But Monſieur Lemery adds to its Sub- 
tility and Agitation a f 


neither another Subſtance, tho* it had as much 
or more Subtitity ad Agitation, © could be the 
Matter of Fire, nor the other ceaſe to be fo; 
or it would at leaſt bealtogether diſpoſed to become 
Fire again, tho? it might have Joſt part of its Mo- 
tion. It is trae, it muſt not loſe it altogether ; 
and in order to preſerve as much Motion as is ne- 
ceſfary for it, one may conceive that it both acts 
and always ſtrives to force its way out of the little 
Cavitics of the Bodies in which it is imprifon'd ; 
and alſo that another Matter, much more ſubtile 
or ſine and more agitated, which fills all the 
void Spaces of the Univerſe, and finds no Pores 
fo narrow as not to allow it a free Paſſage, does 
inceſſantly flow into thoſe Places where the Sub- 
ſtance of Fire is ſhut up, and maintains its 
Activity and Motion: It has not indeed ſufficient to 
force its Priſons, but is always in a Condition to 
joyn its own Strength to that of ſome External 
Agent coming to its Aſſiſtance. Thus it is, — 
when 


peculiir Figure, fo that, 


Frege 
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when” one pours Water upon Lime, whereby its 
Parts are opened and f the Matter of Pite 
iveloſed therein breaks out on all Sides, and caufes 
2 violent Efferveſcence. 1 ,93.5 
If it ſhould be asked, why this Matter, which: 
Calcination has introduced i — the Pores of a "Body, 
does not afterwards come out by the ſame ? Monſ. 
Lemery anſwers, that the Action of the Fire rn. 
fying all Bodies, as is known by E it 
makes, as long as it laſts, their Pores much 
bigger; and when it ceaſes, it ſuffers them to be 
contraQted again, and conſequently to impriſun in 
_— Cavities all that had penetrated into 
" There is nothing alone, or ſmgular in Nature, 
and if a certain Mechaniſm be 2 and uni form 
upon certain Occeſions, it will litewiſe be found 
tn: be the ſame upon other Occaſions that may be 
anglogous to them. Since therefore it is once ad- 
mitted that Fire can, without ceaſing to be what 
it was-before, ſhut it ſelf up in the Cavities of Cal- 
cined Bodies; we have a right to ſuppoſe that it 
may have been in like manner ſhut-up in the: Ca- 
vities. of ſeveral - other Bodies, as 4 as we ſee 
that it comes out of them; and in a word, one 
may lawfully ſuppoſe that it is that ſame Subſtance 
that renders inflameable all Bodies that are fo, and 
that it eſcapes under the form of Flame as ſoon as 
it can diſentangle it ſelf, eſpecially if there be but 
enough of it. The Seqye L of Monſieur Lemery's 
Syſtem extends it infinitely. 
At this reckoning the Subſtance of Fire and that 
of Water, tho* ſo very oppoſite, have an eſſential 
Relation; both the one and the other of *em * 
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hid under an Infinity of Mixtures, and oftentimes 
even in great Abundance, nevertheleſs without 
diſcovering therein any of their moſt ſenfible Pro- 
perties, and without ing themſelves for what 
1 external Agents aſſiſt in the 
The Phoſpbores are thoſe of all the Bodies in 
which the Matter of Fire is moſt viſibly incloſed: 
One need only expoſe them to the Light, and they 
preſently receive fome new Matter that puts the 
Old into Action: We may call em the es of 
Light, becauſe it is ſqueezed out of em wi 


the 
fame Facility as it is taken in. You muſt conceive 


all inflameable Bodies to be like Phoſphores, only 
leſs ſenſible, and not fo readily reſtoring that Sub- 
ſtance of Fire which is contained in them. 

The Air likewiſe may be eſteemed a 
Phoſpbore, all im 


great 
pregnated with the ſame Matter, 
and only waiting for the Action of the Sun from 
whence it is derived. But we will not carry any 
farther Notions that ſhould belong to a general Sy- 
ſtem ; we refer to Monſieur 's Diſſertation, 
who muſt likewiſe be accountable for all thoſe Dit- 
— never fail to abound 
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. Hat they call Crabs-Fyes, are little white 
Stones, round, and commonly flat; and 
vr 9 0 they are ſo called, becauſe they are really 
taken out of Crabs and Craw-fiſhes; and 

tho they are not at all like Eyes, yet they are more 
like them than any other Part. e moſt Learned 
Naturaliſts believed they were formed in the Brain 
of Craw-fiſhes, and Van Helmont firſt diſcover d 
them to be in the Region of the Stomach; beſides 
ſeveral other very remarkable Particularities of the 
Natural Hiſtory of theſe Creatures, But as there is 
not much Credit due to him, what he ſays, has not 
been much minded; nevertheleſs, Monſ. Geoffroy 
the Young great part of it, in a 


! 


er, has verified a 
Diſcourſe of which the following Account is an 
Abſtract. 

There are a fort of Animals that wear their 


Bones on the out · ſide, whereas others wear theirs 


within ; of the firſt ſort are the Craw-fiſhes, which 
every Year, about the Month of June, caſt thoſe 
Bones, which are both their Coat and Armour. 
A Membrane that lines the infide of their Shells 
ſupplies the place, and by growing hard and thick 
becomes a new Shell. At the Time of this Molt- 
ing, that Fiſh is weak and languiſkiug, and not good 
to eat. 

The Reptils or creeping Creatures that ſhed their 
old Skin, are an Example of that which happens to 


the Craw-fiſhes 3 and in ſhort it is no ſuch ſtrange 


Thing 
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Thing that an Animal ſhould be diveſted of its 
external ing But it is _ 

an Animal can quit or deprive it 
nal Part, fuch as — Stomach : 
Caſe of the Craw-fiſhes. Their old Stomach diſ- 
appears, and probably the Inteſtine alſo; at leaſt 
Monſ. Geoffroy is of that and that the exter- 
nal Membranes of thoſe Bowels ſucceeded. There 
is reaſon to believe, that as they are worn out and 
half diſſolved, the tatal Diffolution of em is per- 
formed in the new Bowels, and are converted 
Into the Nouriſhment of the Animal, during its 
and Sickneſs. Thus the old Stomach is 
the firſt Food that the new one digeſts. 

"Tis only at this Time that are found the Stones 
they call Crabs-Eyes ; they begin to be formed when 
the Old Stomach is is deſtroyed, and are afterwards 
folded up in the New, where always dimi- 
niſh in bigneſs, till at laſt they quite difappear. 
Mon. is of opinion, that they likewiſe 
contribute to the Nouriſhment of the Animal du- 
ring its Sickneſs. What a prodigious Diverſity of 
in the Works of Natur 


prodig Who could have 
thought that there ts 2 Animal which feeds upon 
tbe og aun of its own Stomach £ After this, if 
there be any thing incredible in this Kind, it muſt 
be an Impoſbilit well Demonſtrated, 
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Hom Fonds i SuriLs. By 
ltherto the Carine have beer chiefly con- 
2 ae ene that is to ſay, with 
ir idus Variety, exact Regula- 
1 — y of their Structure, Beauty, ſingu- 
lar Vinay of their Colours, and Juſtne(s: of their 
Compartments, fcarce imitable by the beft Pencil; 
but the Philoſophers have not done thei; bs J may 
fay, all the Right they dught, and have too much 
neglected to — them as Naturaliſts, and to 
Study their Formation; probably they believed 
that ſince the Shells of Sails ec. as:well as the 
Armour of Crabs and Lobſters, are external Bones 
to all the Animals they cover, they ought to be 
lopk'd upon as part of their Bodies, and that this 
wonderful Structure is included in that of the ge- 
neral Formation of Animals, not to be compre- 
hended by the Mind of Man; they have therefore 
ſuppoſed that the Animal and its Shell ſprang from 
the fame Egg, and were unfolded together; and 
they contented themſelyes with wondering that 
Nature had beſtowed upon em Houſes fo well 
built, and oftentimes ſo precious for ſuch baſe 
Creatures. But this Suppoſition is only conve- 
nient, and tho* probable enough, is by no means 
true. The Animal proceeds from its Egg, but not 
the Shell, which is a diſtinct Miracle, * Mon- 
ſieur Rearmer is the firſt that has unravelled it; 
at leaſt we know not hitherto any other Author 
that can diſpute with him the Glory of this Diſ- 


on covery. B b He 
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He has found out, by decifive Experiences, 


the Shell of Garden-Snails is formed of the Matter 
tranſpired from their Bodies, and afterwards har- 
den'd by the Air. It is certain that all the other 
Animals do likewiſe tranſpire, and are ſurrounded 
with a kind of Miſt or Atmoſphere, which is ex- 
haled from them, and which perhaps does pretty 
near aſſume their external Figure. All that the 
Snails have in particular is, that the Atmoſphere 
of their Tranſpiration is condenſed about them, 
and forms a viſible Covering of which their Body 


is the Mold; whereas what other Animals-perſpire, 
Eva 


porates, and is loft in the Air. This difference 
proceeds. from the different Subſtance tranſpired, 
that hich comes out of the Snails is viſcous and 
ſtony. This is not a bare Suppoſition; it is a Fat 
ſufficiently proved by Monſ. Ræaumms own Ex- 


perience. ; 

At this Reckoning, tho the Shell performs the 
Office of an Univerſal Bone to the Animal; yet 
it does not grow like the Bones, nor as other Parts 
by Vegetation, that is to ſay by a Juice that cir- 
culates within it ; but only by an External addi- 
tion of Parts that come over one another, after the 
ſame manner as Stones are thought to grow ; and 
it is remarkable that there are a kind of Animals 
that borrow from Minerals this way of Augmen- 
tion. a 

To enter a little farther into the detail of the 
Matter, it muſt be remember'd that the Head of 
the Snail is always at the Orifice or opening of the 
Shell; and that its Tail, or the other extream part 
of its Body, lies towards the point or top of the 


Shell ; and that its Body from what Cauſe mw 
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upon the Formation of Suzx1s. 391 
it proceeds is naturally of a Spiral Figure, of 
which the different Turns are in Gren Planes. 
This being ſuppoſed, Let us take a Snail that is 
juſt hatched, and is as ſmall as can be: Since the 
which it tranſpires is petrified about it, 
there will be made at firſt a little Caſe proportion d 
to the ſize of its Body; and whereas its Body is as 
yet too ſmall to make a ſpiral Turn or at leaſt 
n entire Figure of that kind, this Caſe would only 
be the Center, or at moſt, the firſt beginning of 
an exceeding ſmall ſpiral Turn. Then the little 
Creature grows, but if it ſhould ceaſe to Tranſpire, 
it is plain that its Body, as far as it was enlarged, 
would remain naked ; but as it never ceaſes to 
tranſpire, it makes it ſelf a Covering in Propor- 
tion as it grows 3; it puts it ſelf at the end of the 
firlt, and if it grows ſo far as to make a ſecond 
iral Turn, the Shell likewiſe makes a ſecond. 
is ſecond Turn is the ſecond, or which is the 
ame thing, the Spiral is extended in length, be- 
cauſe the Animal grows ſo too, and at the fame 
time this Turn is likewiſe larger than the firſt, or 
of a greater Diameter, becauſe the Animal is like- 
wiſe increaſed in bigneſs. The other Turns are 
formed after thę fame manner: They proceed in 
the Shells of Garden-Snails as far as four Turns 
and a half. 

It is a neceſſary Conſequence of this Formation 
of the Shells, that the firſt Turns of that of a 
young Snail, which for inſtance , may have had 
yet but two, ſhould be no bigger than the two 
firſt Turns of a Shell of an older Snail which has 
four ; for that which is once formed in the Shell 
does increaſe no more, only there is added in time 
Bb 2 a new 
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a new Shell to it. And this is whit is unchange⸗ 


ably obſerved ; fo that nothing more is required to 
demonſtrate Monf: Reanme's Syſtem: And what 


ſtill confirms it is, that theſe firſt Spiral Turns, 


which in the Shell of a Strail are as long 
and as large as in that of an older, are notwith- 
ſtanding leſs thick. We may fee by that, - thit the 
Part of the Animal, which would have remained 
naked, by its growing digger is, as it has been 
ſaid; that which has lahoured to cover it ſelf ; and 
that thoſe Parts which were already cover d by 
continuing to tranſpire, do augment the thickneſs 
of their Covering. ware 
Let us deſcend a little farther into the Particu- 
larities of this Creature. We fee Spiral Rays 
traced upon the Shells of Snails, chiefly upon thoſe 
of a certain kind of little Garden-Snails ; the Ground 
whereof is commonly Yellow, or Lemon-colour 
with black or dark Rays. 88 
Monſ. Reaumur explains thoſe Rays after the 
following manner: That which is called the Collar, 
or Neck of the Snal, is the principal Worker of 
the Shell; becauſe when the Snail grows, the 
Collar always remains uncover d. If you ſuppoſe 
it to be yellow, with one only black Spot, or to 
fpeak more exactly, that the Matter that tranſpires 
from the whole Collar is of ſuch a Nature as to 
make the Shell yellow, excepting ſo much as comes 
out of one only Pore or Point, and which will 
make the Shell black; it 1s plain (provided you 
repreſent to your (elf the Animal growing ever 
ſince its ſmalleſt Size, always turning it felf ſpi- 
rally, and augmenting the Number of Turns) 


that the black Point of the Collar will trace * 
| | h the 
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the whole Shell a black Ray, which will be a 
Spiral very exactly deſcribed according ta the in- 
ſenſible and regular Growth of the Animal, If 
the black Point was not 2 Point, but a right Ray, 
the Spiral of the Shell would be leſs Curve, but 
it would always be regularly defcribed, If there 
were upon the Collar ſeveral Points, or feveral 
Rays of the fame or of different Colours, there 
would likewiſe be upon the Shell ſeveral Spiral 
Rays, either of different Colours, or of the ſime, 
and the Poſition they would have between them- 
ſelves would depend on that of the Points or Rays 
of the Collar. | 

It mult not be thought that theſe Points or Rays 
of the Collar are a meer Suppolition, they are 
diſtinctly ſeen ; and beſides, they are always ob- 
ſerved to be ranged under the Extremity of the 
Spiral, which they muſt have triced upon the 
Shell; the part of the Snail that comes next to 
the Collar yields nothing but a white and ſhining 
Matter; and as it is that, which as long as the 
Snail grows, ſucceeds the Collar, and always places 
it ſelf under the part of the Shell that it has form- 
ed, it tinges the whole internal Surface of the 
Shell with a ſhining white, and from thence it 
comes that the ſaid Surface either has not the ſame 
Colour as the External, or elſe has no variety of 
Colours. 

There is no Naturaliſt that cannot of himſelf 
apply what has been here ſaid of the Shells of 
Snails to thoſe of all the other Animals that are ſo 
covered. The Varieties that we have already 
imagined in the Collar, with reſpe& to the colour, 
number and poſition of its Points or Rays, may 
Bb 3 help 
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help us to a great many 'other of different 
Kinds. For in » If there are little Eminencies 
diſpoſed upon the external Surface of the Animal, 
the like will be produced upon the Shell, which 
will always be regularly augmented in Proportion 
as the Collar and its Eminences increaſe. If the 
Animal ceaſes to grow at certain regulated Seaſons 
that are contrary to it, as in Winter or Summer, 
and afterwards begins again, it may have upon its 
Shell marks and traces of thoſe different Periods, 
as the concentrick Circles about the Bodies of Trees 
denote the different Growths of each Year inter- 
rupted at certain Seaſons. We ſhall omit a larger 
Detail, as well as all the particular Mechaniſm of 

the Formation of Shells. It is enough to diſcover 

in general, and to fee how ſome Animals are them. 

ſelves the Architects of their own Honſes, and that 

the Regularity.of thoſe Houſes is owins to their 

concurrent Growth with the Architects themſelves, , 
of whom they repreſent all the different Artes and 

Conditions. 

We cannot but obſerve here that whilſt Mon- 
fieur Kearmur ſtudied this Matter, Monfieur d 
Verney likewiſe applied himſelf to the fame, as 
making part of the entire Hiſtory of Snails, which 
he has undertaken. In the Hiltory of 1703, we 
have taken notice of his Diſcoveries about their 
Generation; he proceeds in accounting for every 
thing concerning this Creature even from its Egg. 
We ſhall fee in time his Opinion about the For- 
mation of their Shells, 


oO PmpT ES 35 5H ..,,co,yc5-o =, = 


Lpen 


Je 


Upon Cacuou. 


$2 S the Naturaliſts don't well know what 
to make of thoſe little black Grains, 
WS the Subſtance of which comes from the 

Indies, and what we call Cachbou, it is 
the Buſineſs of the Chymiſts to find it out. Mon- 
fieur Boulduc is perſwaded by all the Analyſes that 
he could make of it, that it is a Vegetable Juice. 
The Extract that is drawn from it by the Spirit 
of Wine, is both in a greater Quantity, and 
of a ſtronger Quality than that which is drawn 


by Water, a Sign that it is the Sulphur or Re- 
finous Parts that are Predominant in this Com- 


Upon the Analyſis of HoG-Lics. 


HE. Hog-Lice are an Inſect ſo well known 
$ T 3 that it would be needleſs to give a De- 
at A ſcription of them; only it is good to 
2 

obſerve, that Monſ. Lemery has certainly 
found out, contrary tu the Opinion of ſome Au- 
thors, that they are Viviparous, or that they bring 
forth alive; he believes there are two Kinds of them, 
the Domeſtick, that are found in Cellars, in the 
Crevaces of Walls, in ſhort, in all moiſt and falt- 
petrous Places; and the Wild, that live in Corn- 


Fields and Woods, and in the Clefis of old Trecs. 
Bb 4 This 
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This latter Sort are the ſmalleſt, and are leaſt 
made uſe of in Phyfick- The. Domeſtick are pre- 
ferable,. becauſe they ſeem to be more impregnated 
with Salt-petre, upon which they feed, and which 
gives them all their good Quality ; for it is that 
Salt that is proper for opening and diffolving, as in 
Pains of the Kidney, Fanndice, Kings-Evil, and 
Squinzie, &.. 70 — i | 1 e. 

Monf. Lemery has drawn from the Domeſtick 
Hag-Lice by Diſtillatieh, a volatile Salt very like 
that of Vipers, - and which may be uſed againſt 
the fame Diſtempers and-in-the ſame Doſe. The 
Spirit of 'Hog-Lice- has the ſame Vertue, ſince it 
is nothipg* but this volatile Salt that ſwims in a 
Phlegm. There comes from Hog-Lice as from Vi- 
pers, and more generally, as from all other Ani- 
mals, a black and feetid Oil, impregnated Rkewiſe 
with a volatile Salt : This having been mixed with 


twice as much Spirit of Nitre dephlegmated, there 


aroſe a great Efferveſcence, and Monſ. Lemery even 
thinks that he perceived a little Fire in it, but 
involved, and as it were abſorbed by the thickneſs 
and blackneſs of the Oil. This Experiment might 
reſemble the Inflammation produced by the mix- 
ture of Spirit of Nitre with the eſſential Oils of 
certain Plants; of which mention has been made 
in the Hiſtory of 1701, and it would depend on 
the ſame Principle; that is to ſay, the extream 
Greedineſs wherewith Sulphurs, throughly diveſted 
of their Acids, do imbibe it. There might only 
have been one difference which Monſ. Lemery has 
obſerved ; it is that he does not ſuſpe& any Alcali 
in the Eſſential Oils of Plants, whereas one may 
believe that there is ſome in the Oils of a—_ 
* 
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very that it is the 
which makes theſe Alcals, and fo there is 
* but the Experiment of the Oils of Plants 
that proves that theſe Alcali's are not the only 
Matters capable of producing: an  Effervelcenes 
with Acids. 
The Coal that remains from the Hog- -Lice diftil- 
ted in the Retort having been calcined, Mon- 
ſeur Lemery found Iron in the Aſhes thereof. He 
has likewiſe found it in the Aſhes of other Ani- 
mals, but not always. He could draw none from 
Harts-horn, Ivory, Crabs-Eyes, or Oiſter-Shells 
whereas hitherto it has always been found in the 
Aſhes of Vegetables. Perhaps by repeating the 
Experiments upon ſome Matters in which Iron is 
found, and upon others where it is not, one may 
in time diſcover the * of the Difference. 


223.2, 2288.8 
ie Peat and Mineral Acips. 

FN: E have ſeen that the Sulphur which enters 

* W & into the Compoſition of Metals, at leaſt 

Go of imperfe& ones, is exactly the fame 

with that in Plants, but upon the Expe- 

riments made and reported by Monſ. Homberg, one 

0 would 3 Mineral and Vegetable Acid 

' I were very different. 

H you pour upon the Spirit of Urine, which is 
2 valatile Alcali, about the like quantity of di- 
ſtilled Vinegar, which is a vegetable Acid, it will 

det produce either an Ebullition or kiferveſcence, 

an 
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338 4 Philoſopbidet Diſcourſe 
and this Tranquility of the two Liquors mixed 
will continue till:either the Quantity of 
the Spirit of Urine be very much diminiſhed, or 
that of the diſtilled Vinegar very much augmented , 
but if upon the aforeſaid Spirit of Urine, let the 
Quantity be what it will, you pour a Mineral Acid, 
ſuch as the Spirit of Salt or Nitre, if there be but 
2 Drop of it, immediately it cauſes an Ebullition 
more or leſs violent, as there is more or leſs of 
the Acid, with reſpect to the Quantity of the 
Alcali. Monſ. Homberg relates another Experi- 
ment of the like Nature, and which proves the 
fame thing. 
Nevertheleſa, he does not that the Ve- 
getable and Mineral Acids are different. From 
whence do Plants draw their Acids but from the 
Earth, and are they not Mineral there? But he 
ſuppoſes that theſe Acids, both in their own Nature, 
and when they enter into the Compoſition of ſome 
Mineral, are like Bundles of Needles laid upon one 
another ; whereas, after they have been ſuck'd by 
the Roots of Plants, and circulated thro? their nar- 
row Veſſels, the Needles are ſeparated, and thereby 
loſe that Strength which they had acquired by 
their Union. This Notion alone is ſufficient to 
account for the little Syſtem of Monſ. Hamberg 
upon this matter. | 

How ſtrong ſoever the Mineral Acids may be 
when they lie in Bundles, they nevertheleſs meet 
with a great deal of Trouble, when they have to 
do (not with diſtilled volatile Alcali's, ſuch as the 
Spirit of Urine, which are in ſome manner naked, 
and entirely expoſed to their Action) but with 
other volatile Alcali's not diſtilled, that are yl * 
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ved and entangled with Oils or other foreign Parts. 
'Tis thus that Monf. Hamberg ſays, be bas ſeen a 
Mixture of Spirit of Nitre and Cant harides, or 
iſb-Flies, cauſe a little and ſlow Ebullition for 
two Tears together, The occaſion of fo re- 
markable a Fact, as it is mention'd in his Differ- 
tation, deſerves a particular Attention ; it was about 
a Medicine for the Gravel and the Stone. 
Monſ. Hamberg in following the preſent Theo- 
ry, has found out a Remedy for a Diſeaſe of much 
leſs Importance and Conſequence to but the 
Ladies; it is againſt the Tann and Freckles in the 
Face ; but thoſe Remedies, which are the Reſults 
of Reaſoning, ought to be the more valuable, were 
it only for their ſcarceneſs. He found by Expe- 
nence that the Gall of an Ox was a Soap like an 
artificial Soap, that is to ſay, a Body compounded 
of an Oil and an Alcali. On the other fide, he 
was of opinion, that the Freckles are an oily and 
line part of Sweat, intercepted in the Pores of 
the Skin ; whereupon he conceives that Ox's Gall 
diveſted of its oily Parts, and reduced to the Al- 
aline only, would become a Diſſolvent for the 
Freckles. 


0: 


% 


111 ß PE) WS 
190 & WI: F „ ne . n . 


ſ 


. . 9 9 = . Fx ® 4 : * 
* 344 of B+ j ei, 43. Newer: / | 
« 5 ; * > 
D IIRE SER 
\ : | 4 | 


Upon a Singular Vectra riON. 


>= E ſhall repeat nothing here of the Fa& 
SWI related by Monſ. Marchant. in his Diſ- 
Ne ſertation; but, as he has recourſe, in 

the Explanation of it, to a particular 
Suppoſition, which belongs to the Syſtem 
of the Multiplication of Plants, we will treat of 
it with ſome Extent, and endeavour to enlighten 
it as well as we can. | 

The Eggs of Animals and the Seeds of Plants 
are the fame thing : An Animal and a Plant con- 
rxined in little, the one in its Egg, and the other 
in its Seed, come to be unfolded, and then the 
Animal is ſaid to be Born; hitherto all is equal on 
the one ſide and on the other; but Plants have 
ways of being born or produced, which are not in 
common with Animals: There are ſeveral that 
come by ſticking in the Ground; a Branch of a Fig- 
tree for inſtance, ſtuck into the Ground puts forth 
Roots, and becomes an entire Plant. 

One eaſily conceives that a Body, let it be never 
ſo ſmall, may be organized and grow afterwards, 
preſerving the Diſpoſition of its Parts; but that 
a Part ſhould in growing become the Whole, is 
what cannot be eaſily comprehended ; for whence 
can it fetch the other organical Parts that are diffe- 
rent fromit? Accordingly, here the Branch of a Fig- 
tree get Roots that only belong to the entire Tree, 
and which it could never have contained in little ? 


No body imagines that from the Leg of an 2 
mal, 
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mal, one could'ever form its Heatt, it Lungs, or. 
in ſhort, 2 whole Creature. "fi 0 WY 4 py ws | 
Since one cannot conceive that an organized Part 
is formed anew, and ſince the Naturaliſts are 
obliged to ſuppoſe the Pre · exiſtener thereof in little, 
we muſt neceſſtrihy grant that there are in the 
Branch of a Fig- tree little Roots that would never 
have been unfolded, if ſuch a Branch had not been 
divided from the Tree, and ftuck into the Ground, 
This Suppoſition ought ta be ſo much the more 
eaſily admitted, that to make an entire Tree of a 
Branch there is nothing to be added to all that 
sppeared naturally in it but concealed Roots; an 
that thoſe Roots which would not have ſhewe: 
themſelves if the Branch had not, been ſeparated; 
or if it had remained wholly in the Air, may 
have been determined to appear by the Earth's | 
touching that part of it which was put into the 
Ground. The Roots are infinitely leſs different 
from the Body of the Tree, than one organical 
Part of an Animal is from the reſt. 

All the Ways by which Plants can be multi- 
plied otherwiſe than by Seeds, are reducible far 
the Phyſical Syſtem to what we have juſt now 
explained; and in Monſ. Marchant's Diſſertation 
you may ſee ſeveral Experiments to prove that 
the ſmalleſt parts of Plants, and which have been 
ſeparated from them in different Manners will 
ow and produce an entire Plant. Thus a Plant 
contains Seeds in all its Parts, or which is the ſame 
thing, it is a Heap and a Compoſition of an infinite 
Number of the like ſmall Plants, which do not ap- 
pear but as Parts of that Whole, and which do not 
ſhew what it is that might make them - e 

ꝛolcs. 
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Wholes. The odd Principle of the Scholaſtick 
| Philoſophy, how the Soul is in the Body, viz. 
That the Whole is im the Whole, and the Whole 
in every Part, is therefore exactly true with re- 
ſpect to Plants; and it is pretty remarkable, that 
we really find that to be verified in Matter, which 
before was imagined as a particular and incom- 
Prebenſible Property of the Mind. 

| Aﬀeer this, it is eaſie to underſtand in general, 
the Cauſe of ſingular Vegetations or of monſtrous 
Plants. It is evident, that the manner in which 
monſtrous Animals are formed, as explained in the 
Hiſtory of 1702, would not produce monſtrous 
Plants; but if by any Accident a Part of a Plant 
produces what it ought not to do as a Simple Part, 
and becomes a kind of a Whole to a Part that is 
monſtrous : The mechanical Structure of Plants 
being much more fimple, and conſequently leſs 
ſuſceptible of accidental Oddneſſes, Monſters in 


Botany are likewiſe fewer, and leſs ſurprizing. 


REP the Year 1667, at the very Birth of 
I 


80 2 the Academy, the late Monſieur Perrault, 


a Man full of Projects, and moſtly ol 
bold ones, and a Philoſopher of a brave 

and original Spirit, advanced the following Propo- 
fition, which was then very ſurpriſing; That the 
Sapp Circulates in Plants as the Blood does in 


Animals. It was not known that a Phyſician of 


Hamburg had publiſhed the ſame two Years * 


nter 
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A Year and half afterwards Monfieur Mariotte ha- 
ving been admitted into the Society aſſerted the 
fame Hypotheſis as a new one, but found that 
Monſieur Perrault had prevented him; and the? he 
was pleaſed to find that this Conformity of their 
Sentiments was a ſort of Proof of his Syſtem, he 
was not perhaps leſs ſorry that anòther had ra- 
viſhed the Honour of it from him. The Illuſtrious 
Monſ. Malybigi, in whom the Genius of Invention has 
ſhined ſo bright, was likewiſe of the fame Opinion. 
Meſſieurs Perrault and Marriotte have both of em 
publiſhed theirs, with all the Proofs, in their E//ays 
wpon Phyſicks ; however, the Academy, which 
values it ſelf upon 2 prudent Slowneſs, has never 
been fully ſatisfied in this Matter, and Meſſieurs dre 
Clos and Dodart ' amongſt others, have always 
enter d their Proteſtation againſt this Opinion. 
Monfieur Dadart allowed indeed, that there was 
a Juice which aſcended from the Roots of Plants 
quite up to the Extremitiesof the Branches, and even 
of the Leaves; and alfo a Juice, which from thoſe 
Extremities deſcended to the Roots. One of his chief 
Reaſons was, that if you tranſplant at the ſame time 
two Trees of the ſame Kind, after having cut their 
BranchesandRoots, ifafterwards the two Trees having 
taken new Root, you cut off from one of them ſome 
of the new Branches of every Year, you will ſee that 
it will thrive much leſs by the Trunk and by the 
Roots than the other ; which proves that thoſe 
Parts receive a Nouriſhment by the Branches. He 
fancied that that Nouriſhment was more atrial, 
becauſe it was formed of the Moiſture of the Air, 
of the Dews, G c. whereas that which came by the 
Roots was more Terreſtrial, But finally he 8 
| tende 


2 1 Diane 
tended the. Ace ing and - Deſcending Juices 
were not the. fame, or that the Juice that 4ſornd- 
ed did not re-defcend, and reciprocally; and fo by 
Conſequence that _ was nd ſuch ching & the 
-Monfieur Magn 4. awackrd the Syſtem of 
Cizclation vet. more direct, hy anſwering in De- 
tail all the Anguments and all the Experiments too 
that are found ia Monſieur Perraults Treaiſe upon 
this Subject. 
His Arguments are drawiy for the moſt part from 
the Analogy. of Plants and Animals, which render 
the Rafe er — equal in both. But 
this Analogy, and entertaining as it is, if 
one would — to it a little, does not ſtrictly 
conclude much, and it is not difficult for Monſieur 
Magnol to anſwer all that it ſuggeſts. We will 
not "ſtop at this Article, becauſe they are ſimple 
Probabilities, which 1 it is as calle to refute as main- 
tain. / 
Experiments a are more decifive, at leaſt they 
ought to be ſo; but oftentimes it is not more eaſy 
to produce ons "that ſhall be very . concluding and 
unconteſtable, than a Phyfical Demonſtration con- 
liſting in a fimple Argument of 25 Experiments, 
that Monſ. Pond had collected to yo pport his Sy- 
ſtem. Monſieur .Magno! denies the greateſt Part, 
and pretends that the reſt proved nothing. We 
will ſtop-at nothing, but what is of Importance in 
the whole. Monſieur Perrault had advanced, that 
when young Sprigs were Frozen or Browzed by 
the Cattle, the reſt of the Tree would languiſh or 
die, becauſe the evil Qualities contracted by thoſe 
Accidents, did communicate themſclves to the 2 
ouy 
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upon the Circulation of the Sapp in Plants. 298 
Body of the Plant by the means of Circulation 
that for the ſame reaſon Miſſeltoe, and Moſs kill the 
Trees; that when one ſtrips them entirely of their 
Leaves, their Fruit does not thrive fo well, being 
deprived of that Juice which was to have been 
communicated to them by the Leaves; that if one 
makes a Ligature at the Stalk or Body of a Plant that 
saccuſtomed to yield a great deal of Juice, ſuch as 
the great Tit himale or Milk-chiſtle,the Stalk will ſwell 
above the Ligature, which proves both that there 
is a deſcending Juice, and that this Juice is more 
Coarſe and Thick than the aſcending, fince the 
ktter cauſed no Swelling ; that if you cut the Stalk 
of a Poppy four Fingers below its Head, one ſees, 
when it begins to die, a very white Juice come 
out of it aſcending, and a yellowiſh deſcending. 
Monfieur Magno! peremptorily denies all theſe 
facts. It is not to be doubted that Monſieur Per- 
rault-faw them, but probably did not repeat them 
often enough, nor ſift them way as narrowly 
s he ſhould have done: 4 Man ſbould ſtand upon 
bis Guard, even againſt bimſelf when be ſees things 
that be is deſirous of ſeeing. 

There are ſeveral other Facts that Monſ. Mag- 
nl admits, but diſputes the Conſequences which 
Monſ. Perrault draws from them; for inſtance, 
there are Trees, ſuch as the Elder, the Vine, 
c. the Branches of which lying along the 
Ground take Root in it ; after which, if they are cut 
off and ſeparated from the Tree, they become them- 
ſelves new Trees, the Poſition of which is contrary 
to what it would naturally have been. It is true, 
that then the Sapp which ought to nouriſh the 
Tree, has a Motion contrary by that it would have 

0 A 


396 
had in che fame Channels; but that _— proves 
that thoſe Channels permit the Sapp to. run indif- 
ferently the one way or the other, to the 
Poſition of thoſe Channels with 
That Indifference will be yet more ſeuſible if one 
could make, and that wich eaſe too, as ſome Au- 
thors have writ, the Roots of a Young Lime-tree 
become its Branches, and reciprocally its Branches 


Roots, 
periments whereby Monſieur Perrault 
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Toche Ex 
* that there are different Juices in Plants, 
nol anſwers likewiſe, by allowing that 
, and thatthey ought to be ſuch, yg 
= = nad a different Nature to be nou- 
riſhed; but he denies that thoſe Juices afcend, and 
afterwards deſcend to riſe again. 

Munſicur Perrault conceived that thoſe Juices 
which returned fromthe Extremities of the Branches 
to the Root, were deſtined for its Nouriſhment, 
and thoſe that came from the Root, for the Nou- 
riſkment of the reſt. of the Tree. Monſ. Magnol 
oppoſes this Opinion by ſeveral ents : 1. A 


Lively Plant cut off even at the Root, will put 


forth again with Vigour, tho a to Monſ. 
Perraults H 2 the Root deprived of all 
Nouriſhment Thould have died. 2. An Olive: tree 
likewiſe being cut down to the Ground put forth 
a. great many Sprigs that became Trees. 3. A 


Bulbe planted in the Ground thruſts out ſeveral 


— 5 the Leaves. It cannot therefore be 


the Juice deſcending from the Leaves that m"_— 


the Roots with Nourithmn ubment. 
. N ts The 


reſpect to the Earth. 
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upon the Circulation of the Sapp in Plants, 397 
The Circulation by which the Juices are more 
ftenuated, more refined, and in ſome Senſe more 
tormented than by a fimple direct Motion, induced 
Monf. Perrarul to affirm that a Juice much prepa- 
red is neceſſary to Plants; but Monſieur Magnol does 
not aſſent to the neceſſity of this great Preparation. 
He put the Stalk of a Tube · roſe, that was blown 
during a whole Night into the Juice of Solanum 
Racemoſum, mixed with a little Water, This Juice 
x of the colour of Lack, and the Tube - roſe became 
a fine Roſey colour. It did not appear that the 
Juices which produced ſuch a change in the Colour 
of the Flower, and which by Conſequence did 
ery intimately nouriſh the Plant, could be much 
iner d or much operated. We likewiſe know that 
there needs nothing but a little Water to revive a 
Hant taken out of the Earth even after it has be- 
zun to wither, and ſometimes to make it Vegetate 


lkewiſe. : 
| Nevertheleſs it muft be owned after all, that 
Monſieur Perrault has fome Proofs which are not 
alily deftroyed. He had taken out of the Earth 
ſeveral Plants of the ſame kind, and entire with 
their Roots, one of which had its Trunk divided 
into two Branches; he plunged into Water one of 
thoſe Branches only, — ſo let it remain ſeveral 
Days ; by which means it did not only continue 
ave, but alſo put out new Leaves on that fide 
winch had not been in the Water, whilſt the other 
Plants were entirely wither d. Other Authors 
have made a like Experiment. When one can meet 
dy chance with a Tree ſupported by two great 
Roots, one of which is uncover'd about a Foot and 
a half, and cuts it off at four Fingers breadth "_— 
; Cc 2 the 


398 _ 4 Philoſophical Difcowſe 
the Earth, ſo that the upper part, which is above a 
Foot in length, muſt wither if it only attracts its 
Nouriſh any ana the Earth, bs 2 it has no 
longer an munication, yet far from withering, 
the Lear allowing it will = forth Branches and 
Leaves. Theſe Facts which are not diſputed, prove 
the motion of the Sapp from the top to the bot- 
tom, but can that be called Circulation ? Here fol- 
lows another Fa& that does prove it, or at leaſt 
that there is a Juice aſcending, and another diffe- 
rent Juice which deſcends by other Channels. 
They took a piece of a ſmall Branch of an Elm 
without Knots, about the length of three Inches, 
and at each end they faſten d a little Tunnel made 
with Wax; then they cut the Branch in two, and 
poured Water into thoſe Tunnels. The Water did 
not paſs, but into that piece of the Wood which WW © 
had the Tunnel at the end that was neareſt the 
Branches. After this, inſtead of . Water they put 
Spirit of Wine into the Tunnels, which readily in- y 
ſinuated it felf into that piece where the Water t 
could not paſs, but was a great while a getting 
thorough that Piece which had admitted the 
Water; the fame thing happen'd to other forts 
of Wood. Upon confidering the Poſition of theſe 
two pieces of the Branch, when they made part of 
the Tree, Monſieur Perrault concludes, that the 
Tubes or Channels, which ſuffer'd the Spirit of 
Wine to paſs, were Aſcending, but thoſe which 
admitted the Water Deſcending ; and that the Li- 
quor which ran thro* the Aſcending Channels, 
were more Spirituous and Subtile, but thoſe in the 
Deſcending more Coarſe and Watry. Hitherto 
the whole is pretty well proved, at leaſt 35 
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upon the Motion of ſeveral Shell-Fiſhes. 399 
to forme kind of Trees, and afterwards it is a Con- 
jeture, that may paſs for probable, that theſe two 
different Liquors are but the fame, which being 
filled with Spirituous Parts, when they } Aſcend 
from the Root, leave by the way the 
— for the Nouriſhment of the Trunks and 
; and after that brings nothing more 
from the Extremities of the Branches, bur its moſt 
groſs Parts, mixed with the Moiſtures of the Air, 
or with Rain-Water. Monfieur Perrault ſuppoſes 
moreover, thar this returning Sapp 1s fitteſt for the 
Nouriſhment of the Branches. 

Upon this Matter, as well as many other, 
one muſt wait for farther Light from time. It is 
difficult in Phyſicks to get as far as a Syſtem, it is 
even ſometimes as hard entirely to overturn one. 


leon the Progreſſive Motion of ſeveral Kinds of 


SHELL-FiSHurns, 


FHO Animals in general have an indiſpen- 

T # ſable need of Progreſſive Motion, whether 
10-9) it be for procuring their Food, or other 
| '= Occaſions; there are nevertheleſs a great 
Number, that by their Figure alone ſeem uncapable 
thereof; ſuch are ſeveral Sorts of Shell-Fiſhes'; 
nd it is for this Reafon that Monſieur Rearumur has 
obſerved them very carefully, leaſt they ſhould, 
as one may ſay, rob us of their manner of Walking; 
br oftentimes ſuch a matter of Fact, tho! altogether 
External, is as hard to be diſcover'd, as the Inter- 
nl Structure of the Parts of Bodies. 
5506 Ce 3 The 
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40 4 Philoſophical Diſcourſe .. 
Ie late Monſicur Powpart has already obſerved 
that the River · Muſcles lying upon the flat Sides of 
their Shells, did protrude, as often as they had a 
mind, a part, which from: its uſe one may call a 
Leg or an Arm, that it ſerved to dig the Sand un- 
der them, and conſequently to turn them gently 
on one ſide; fo that at laſt they would be upon 


the Kdge of their Shells, after which they put for- 
ward this ſame Leg 39 far as they could, and then 
leaned upon its Extremity to draw their Shells to 
them, and ſo ſlide along in a kind ofa Track or Chin- 
nel, which they ſormed in the Sand, and which 
ſupported the Shell on both Sides: When one looks 
upon a Muſcle, one would not think it capable of 
this Expedient and Reſource of Mechaniſim. 

Monſieur Reaumu has obſerved in. the Sea- 
Muſcles, what one may alfo call their Leg or Arm, 
and which, being in its natural State, is but the 
length of two Lines, and yet can be extended or pro- 
ducediby them as far as two Inches out of their Shell, 
whereby the Animal having laid hold of ſome fixed 
place, it contracts its Arm again, and conſequently 
advances by drawing it ſelf along. 

By. ſach a kind of. Management, the Detail of 
which we leave to him that diſcovered it, the La- 
vignen, another Shell-Fiſh, marches upon the 
Mudd or finks it ſelf into it; But Monfieur Reau- 
mur obſerves, that tho he ſinks himſelf down, it is 
not deeper than the length of two Horns, or Tubes, 
that he thruſts out of his Shell, will permit him; 
and that it is with thoſe Tubes that he takes in 
and tkrows out Water, of which he probably ſtands 
in need for Reſpiration. Theſe Horns mult al- 
ways have Communication with the Water ＋ 4 18 

above 
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above him, from whence it happens, 


upon the Motion of ſeveral Shell-Fiſhes . 401 
„ that at ſuch 
times as he does not uſe them, there is in the Mudd, 
under which he lies. one or: two little Holes of 
the Diameter of thoſe Horns, by which he is diſ- 


cover'd. GN | 
Horns in other Shell-Fiſhes 


The length of their 
that have em, do likewife determine how deep 
they hide themſelves in the Mud. 

| Goats-Eye, which is a Shell of one piece 
only, and is always faſten'd to a Stone, to which 
the lower Circumference of the Shell can exactly 
apply it ſelf, does not ſeem to have any other Mo- 
tion than to be able to raiſe its Shell the heighth of 
a Line, fo that its Body has a Circumference of 
that extent naked and uncover'd, but as foon as 
it is touched, the Shell falls down and covers it 
again. However Monſ. Reaumur has di d in 
this Animal a Progreſſive Motion upon the Stone 
to which it glews it ſelf. 5 

The Ortie of the Sea, which has the Figure of 
2 broken or blunted Cone, is likewiſe always faften'd 
upon a Stone by the largeſt Baſis of its Cons. Some 
Circular Muſcles are the Plane ofthe two Baſis, and 
ſome ſtreight Muſcles paſs from one Baſis to the other. 
The whole Mechaniſm of their Progreſſive Motion 
conſiſts in general herein ; that half the Muſcles, as 
well circular as ſtreight, which are on the fide to- 
wards which the Animal would go, are ſwelled and 
extended, and conſequently takes up a ſmall part of 
a new. place, whilſt the other half is either drawn 
by that which advances or puſhes it ſelfon after 
the ſame manner. This Motion is neither quicker 
nor more viſible than that of the Hand of a . 


C4 There 
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There is another Sea-Ortie which faſtens it ſelf 
to and is the oddeſt of all Fiſhes by its 
Figure, and the moſt by its little Con- 
fiſtence, becauſe it will melt in your Hands. It 
would hardly deſerve to be ranged under the Claſs 
of Animals, if one did not diſcover in it the Mo- 
tion of Sy/tole and Diaftole, the only Tokens it 
| = of being alive, - 
2 The Sea- Star, tho' i it has 304 Legs at 

the five Rays of which it is com poſed, 
— Soo whence it — its Name of Star, "is 
not .go the faſter for all that. His 1520 Legs 
don't give him any advantage above the Muſcle 
that has but one. What à prodigious Variety of 
the Markt of Nature ! Not only the great Swift- 
neſs of Motion, but even the extreameſt Slowneſs 
are performed in different Manners. 


oesesssssss ess 888823 
Upon the Muscrzs of the Lakes or Ponds. 


7 E know well enough, at leaſt to @ certain 
Degree, the Animals that are moſt ex- 
A poſed to our Eyes, and with which we 

have, as I may ſay, the chiefeſt Deal- 
ings : But there gre an infinite Number of others 
which the little Occaſion we have of em, the 
| Difficulty of obſerving them, and a certain Con- 
. ariſing either from their Smallneſs, or Figure, 
ws neglect or — deprive us of the 
Knowledge F them : Such are chiefly the Inſecta 
and ſmall Fiſhes, hg ni 
Who would believe that there is an Animal that 
15nouriſhed and reſpires only by the 4nws, that has 
„ 5 | neither 
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— of the Lakes a Ponds, 403 
neither Veins nor Arteries, and conſequen 
Circulation of Blood ? To ay nvg of is ig 
a Hermaphrodite, which is now ſo common, 
it is no longer a Wonder ; br this Creature how: 
ever is different from all the other Herma 
we yet know; for as much 2s it mukiphes it flf 
dy of another Animal of the fame Kind, 
and is it ſelf both Father and Mother of that which 
is produced by it. This is an Idea of an Animal 
entirely New : It is the Muſcle of the Lake or 
Pond of which Monſieur Mery has diſcover'd the 
Structure in ſpight of its Figure, ſhapeleſs almoſt, 
and diſcouraging thro? its exceſſive Singularity. 
That which one may call the Head in this Crea- 
ture, tho* there be neither Eyes, nor Ears, nor 
Tongue in it, but only a little hole to which he gives 
the Name of Mouth, is an immoveable Part and 


faſten'd to one of its Shells, ſo that it cannot go 
and ſeek for its Food, but the Food muſt come to 


it, and all the Food it uſes is not but Water, 
which when the Shell opens enters in by the Anus 
of the Muſcle that likewiſe opens it ſelf at the fame 
time; from thence it paſſes into certain Receptacles 
contained between the Internal Superficies of the 
Shell, and the External Superficies of the Animal, 
and at laſt is difcharged into the Mouth of this Ani- 
mal when by a certain Motion he draws it in. 

At the bottom of the Mouth two Veſſels pre- 
ſent themſelves to receive the Water, one of which 
diſperſes ſeveral Branches into the Body of the 
Muſcle, among which one terminates in the Heart; 
the other Veſſel is a kind of Inteſtine, which paſles 

at firſt by the Brain; then makes ſeveral Circumvo- 
lutions in the Liver, and paſſing on croſſes the Heart 
in a ſtreight Line, and at laſt ends in the Anus. 
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92 \ This Brain and'this Liver are only Ew to 
de ſuch Parts; the Heart is a little more really fo, 
having in it a Ventricle and two little Ears, and 
the Motions of Sy/tole and Diaftole alternately in 
the Ventriclei, and in the little Ears, but there 
Ard neither Veins nor Arteries; the Water that is 
Brudtht to him by the Channel beſore - mentioned, 
palſrs from the Veutricle into the little Ears, and 
returns from the fame into the Ventricle, making 
2 ſight Repreſentation of circulating without — 
apparent Effect, for when it is once come to the 
Heart, it has no way of getting out again. What 
then becomes bf the quantity that muſt be there 
mmnalled 2 Probably there is no Collection at all of 
it. becauſe the Animal does not continually derive 
Water by the Mouth to his Heart; and when he 
has brought a certain quantity into it, the Contra- 
ctions of the Heart evaporate it through his Pores, 
and force it into the = Parts which are 
refreſhed and nourithed by it. 
The Channel which Monf. Mery calls the In- 
nefdive; and which, as well as the other, immedi- 
ately: receives the Water from the Mouth, does not 
feem r to convey Nouriſhment to the Parts, 
becauſe it has no Branches to diſtribute it; never- 
theleſs it contains, towards its beginning afid to- 
wards its end, pretty different Matters, the firſt 
of which may perhaps be the Water digeſted, that 


is to fay, the nutricious Juices extracted from it; 
and the other may be the Excrements. 

The Muſcle can't reſpire but when it raiſes it 
ſelf above the Surface of the Water, and it raiſes 
it ſelf as other Fiſhes do by the Dilatation it makes 
of the Air contained in it {elf, whilſt it dilates the 

Cavity 
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75 in which that Air was thut up. & 
its Anus that it receives the ere Ai 
die py into its Lungs; but it does not Gent 
e very veceſſary to it, becauſe this Fiſh is aloft 
always p lunged to the bottom of the Water. 
> Piieſe.; Muſcles have both Ovaria and Seminal Vef- 
ſei. Theſe two Kinds of Organs are equally com- 
poled bf Tubes that lie parallel witty each other, all 
cloſed at one end, and open at the oppoſite. One 
can't diſtinguiſh theſe Parts by their Structure, 
which is all alike to the Sight, but by the Affe 
Frcs of what they contain, and 5 the more 
, becauſe the 8 are always full of E 
* and empty in Summer, and that in 


Vera there is at wp pt times. an equal quantity of 
their Milk, of which there being bur very 12 1 
ed. 


it ſhould ſeem that it is always Tiſchare 

the Channels or Tubes are Siſchargeld | in 1 * Anus; 
and Monſ. Mery is of opinion, that when the Eggs 
fall down there, at the Seaſon of their coming out, 
they cannot fail to meet with Milk or Seed, which 
may render them fertile. This Animal therefore 
does not want the Aſliſtance of another for Gene- 
ration. 

Monſ. Mery does not agree with the late Mon- 
fieur Poupar;, about the Progrefſive Motion of 
theſe Fiſhes. He pretends that their whole * 
which when they pleaſe, they can protrude the 
length of two Inches out of their Shells, in the 
figure of the Keel of a Ship, creeps along the 
Mudd as the Belly of a Serpent does upon the 
Land: He Jeſcribes the Muſcles which by their 
alternate Contractions perform the whole Work of 
this Mechaniſm. 8 


8 

ternal Surface of its Shell; wherefore if the Shell 
does not grow in the fame manner as the Fiſh, 
thoſe Muſcles that were firſt faſten'd to certain 
growing Fiſh would continually change 
their Place, even till the Fiſh had done growing, 
but ho is thatpoſſible > The Difficulty is conſi- 
derable, but perhaps it may be no more than a 
Difficulty for all that. | 


Upon the Tazrs killed by the Fxosx in 1709. 


HE violent Winter of the Year 1709, 
= T — Remembrance of which will oy 4 
time, kilFd a prodigious num 

22 Trees throughout all f— ana 5 but it has 
been obſerved that this Mortality did not extend it 
ſelf indifferently upon all: Thoſe which one would 
have believed ought to have been moſt exempt by 
their Strength, ſuffer'd moſt of all. The hardieſt 
Trees and thoſe which keep their Leaves all the 
Winter, as the Lawrel, Cypreſs, and Green Oak p 
an 
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that the Bark ſhould ſtick faſteſt to the Wood in 
young Trees that are much more full of Juice, and 
of a Juice that is more oily too. Now as according 
to the common Opinion of the Naturaliſts, it is 
chiefly by the Bark that the Trees receive their 
Nouriſhment, it muſt needs have happen'd that 
thoſe, in which the Bark does moſt eafily loſe the 
Communication it had with the Wood, dic 
ſooner than others. 
Monſ. Chomel fancied another Reaſon, and that 
more General. There came firſt a very ſtrong 
Froſt, which was ſucceeded by a Thaw ; then a 
ſecond . Froſt as ſtrong as the former, and very 
ſudden. The Moiſture of the Thaw wherewith 
the Trees were filled, was therefore congealed 
again, that is to ſay, it did extend and dilate it 
ſelf with great Violence and Quickneſs, and fo 
exerciſed upon the Fibres, and all the nical 
Parts of the Trees, an Effort which was ſo much 
the greater as it met with more Reſiſtance. Now 
it is certain it met with moſt from the ſtrongeſt 
Trees, in which therefore it tore and deſtroyed 
their organical Parts, Fibres, Veſſels, ec. and fo 
render'd them uſeleſs for Vegetation, 


If 


in — ot by Wh Particles 
trating, the Action would have ſtill been 
and the Effect greater. | 
That the hardeft or oldeſt Trees ſhould make 
ſach a Reſiſtance as provoked the Enemy the more, 
there is no room to doubt. Their Parts are neceſ- 
firily cloſer and more Compact; for which reaſon 
ir is that they put forth their Leaves later than 
others, all the reſt being equal: The Unfoldings 
in which all Vegetations confift, muft be performed 
more ſlowly in thoſe tough Trees, than in ſuch 
whoſe Parts are ſofter, more flexible, and more 
E gnated with Juice. 

relation to via Trees, Monſ. Homberg did 
likewiſe give a partieular Reafon of their greater 
Refiſtance. Their Fibres which are at their full 
Growth, and conſequently are every way extend- 
ed as much as they can be, are not able to undergo 
# new Extenſion, but powerfully reſiſt all Rare- 
faction, whether it be of the watry Juices they 
naturally contain, or of any foreign Moiſture. On 
the it is viſible that the Fibres of young 

Trees are capable of being extended every way. 
Several Trees that ſeemed to have eſcaped the 
Cruelty of this Winter, becauſe they put out new 
Branches and Leaves at the Return br the Sapp 
in Spring, could not reap the Benefit of that in 
Autumn, and ſo periſhed When they 
were cut they were ſound more hick and burnt 
. the Heart than towards the Aubier, or ſafter 
part of the Wood next the inner Bark. The Heart, 
eh! is the hardeſt, had been moredamaged * 
: - 
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upon Con cad Evgot, or the Spur. 


the Aubier, and it was already Dead, whilf tie 
A fill preſerved a fit remnant of Lic. 
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eee called 
- Excor o the Spun. 


« HE Academy lately received ſome Ac- 
counts of a 8 or Mortificatiou 
2 that was become pretty common in cer- 
tain Countries, eſpecially in the Orlegnois- 
and in the Bleſois. Monfteur N. Surgeon of. 
the Hoſpital at Orleans, is he that has given the 
moſt — Relations concerning it; he ac- 
quaiated Monf. Mery there were come to his Hoſ- 
pital above 50 Perſons, both Men and Children, 
that had been afflicted with a Dry, Black and Livid 
Mortification, which began always at the Toes, 
cdnitinued more or leſs, and ſometimes roſe up to 
the Thigh; that he had but one Patient that had 
had the Diſtemper in his Hand. The Mortifica- 
tion leſt ſome without any Application, others 
were cured by the helpof Scarificationsand Topics; 
Four or Five died aller the Martified Part was cut 
off, becauſe the Diſtemper contiuued to riſe up to 
the Trunk or Body. That which was moſt ſur- 
prifing is, that the Women were not troubled with 
i, or at moſt a few little Girls. 

The Academy was likewiſe RAY that rhe; 
fime Accident had befallen a Peaſant near Blois, 
but after a much ſeverer manner. He loſt at once 
all the Toes of one Foot by the . Mortification, 
after that, thoſe of the other, after that, the reſt 


I of 


A :- 


3 and finally the Fleſh of both 
Legs and of his Thighs fell off ſucceſſively, and 
pode para won At the time when this 


It was thought, and with pretty much proba- 
bility, that this ſtrange Diſtemper, which only at- 
tacks Poor People, and in the Times of Dearth and 
_ proceeds from bad Food, and 

2 certain Corn, Black and Horned, which 
wo call Eger, becauſe it really reſembles the Fi- 
gure of a Cocks Spur. Monſ. Fagon, the King's 
firſt Phyſician, and Honorary Academiſt explains 
the matter thus. 

There are certain Miſts or Foggs that ſpoil the 
Wheat, but from which the moſt part of the Ear: 
of Rye are ſecured by their Beards. In thoſe which 
this malignant Moiſture can reach and penetrate, it 
Rotts the Skin that covers the Grain, Blackeni 
it, and Changes the Subſtance of the Grain it ſe 
The Sapp that aſcends into it, being no longer con- 
fined by the Skin within the ordinary Bounds, 
comes in too abundance; and by — 
Forms a kind of Monſter, which is moreover Noxious 
and Unwholſome, becauſe it conſiſts of a Mixture 
of this Superfluous Sapp with a vicious Moiſture. 

It is only in the Rye that the Ezgor is found, and 
whether it be thatthe ſame Cauſes which produce 
the Barrenneſs gf a Year, do likewiſe produce it in 
greater Quantities; or whether it be that in a bad 
Year the poor People do not ſeparate it from = 
good Grain, of which they have but a little ; 
only in ſuch Seaſons, and among thoſe poor People, 
that the Gangreens we have mentioned, are — 

un 


Account was writ, the Cavities of the Bones of his 
Hips began to be filled with good and new Fleſh. 
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found. Monſ. Noel ſays, that as the Rye of Sologne 
had near a fourth Part of Ergot in it in the Year 
1709, as foon as the Country People did eat of 
the Bread that was made from it, they found them- 
ſelves almoſt mtoxicated, after which the Mor- 
tification often followed; but that in the Country 
of Beauſſæ where there was little Ergor, theſe Ac- 
cidents were not known. It may be worth while 
to read upon this Occafion a very Remarkable Let- 
ter of the late Monſ. Dodart, inſerted in the Jour- 
nal de Scavans 16 March 1676. 
The Academy, zealous of promoting the Pub- 
lick Good 3s far as it lay in their Power, writ to 
the Countde Ponchartrain what they had learned of 
the Evil Effects of this Sort of Corn, to the end 
that he might be pleaſed to take ſuch order in it 
as he ſhould think moſt proper. The King ap- 
proved their Zeal, and ordered that Miniſter to 
write to,the Intendant of Orleans, to acquaint the 
Peaſants of his Diſtrict, with the very great dan- 
ger of the uſe of got, and to oblige thein to cleanſe 
their Corn thoroughly before they ſent it to the 
Mill; and for that purpoſe he communicated to 
him Monſ. Fagon's Memorial upon that Subject. 
About the ſame time, and in order to procure a 
farther Information of this matter, Monſ. de la Hire 


the Son, writ to one of his Friends, a good Phyſi- 


clan in the Country, defiring him to examine the 
Farmers what they attributed the Production of this 
Horned Corn to, to perſwade them to give ſome of it 
their Poultry, and to obſerve what would happen 


thergupon ; and laſtly, to Sow ſome of it, and ſee 
whether it would Spring up; all which was done 


gc- 


1. This had kind of Grain does muſt abound 
in cold and moift Lands, and in rainy Tears : 4 
particular ſyrt of Rye, that is ſown in March, is 
more ſubject to it than that \which is ſown in 
Autumn. 
2. The Poultry would not touch it as ſoon as they. 
diſcover'd it, and whatever Art was uſed by mix- 
ing it in their Food, they choſe rather to Faſt two 
or three Days than to eat of it; and yet it did not 
appear to hurt them, when they eat of it unaware:, 
nor did they ceaſe to lay their Eggs as uſual. 

3. It will not ſpring up at all, which is very na- 
tural, and at the ſame time very happy. 


Upon the PLAN TS in the Se a 


HE Study of Terreſtrial Botany, tho' ſo 
er Painful and Fatiguing as it has been re- 
MER preſented in the Life of Monſieur Tour- 
nefort, is not however ſo tedious as 

that of the Marine Botany. One muſt go to Sea 
along with the Fiſhermen ; for otherwiſe, what 
don't look for, tho* it would zſometimes 
a Botaniſt overjoyed, they throw away im- 
mediately, whatever Order you give em to the 
contrary. And what is yet more irkſome, is, that 
muſt expect nothing but from Chance, one 


33 Plants, the Net takes em where 
it can, and how it can. 1 
ot 
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ichſtanding theſe Difficulties, Count Mar- 


Notwi 
felt has begun a very conſiderable Marine Botany, 
all compoſed of Plants of his own ing. He 
divides them into three Claſſes; the Soft, thoſe 
that are almoſt of Wood, and the Stony : This 
Diviſion is not very different from that which the 
late Monfieur Taurnefort communicated to the 
Academy in the Year 1700, tho Monſ. Marſigli 
declares, that he don't pretend to follow a rigorous 
Method of Botany. 

The ſoft Plants are the Algus, the Fucus, the 
Sponge, and the Sea-Moſs, &c. 

The Plants that is almoſt Wood, is the Lichophby- 
ton, ſo called by the Ancients, becauſe they took 
it for a Stone Plant. The whole Compoſition of 
this Plant conſiſts of two Parts, the Bark and the 
Subſtance; the Bark when it is juſt taken out of 
the Sea is ſoft, but as it dryes, becomes hard like 
Chalk, and will crumble between ones Fingers, 
which probably deceived the Ancients: Its Sub- 
Rance is of more the Nature of Horn than Wood; 
if one Burns it, it riſes in Bliſters juſt like Horn, and 
has the ſame ſtinkinziSmell. The Branches of the 
2 are as pliable as Whalebone, and reſiſt 
the Knife in the ſame manner. 

The Stone Plants, and which only deſerve the 
Name of Litbophyton, tho' they have it not, are 
the Corrals and Madrepores, Monſ. Marſigli does 
not mention ſome other kinds, ſuch as the Stone- 
Muſberooms, becauſe they are not found in the Sea 
about Provence. Corral is well enough known by 
its external Figure; the Madrepore differs from it 
in that it has no Bark, is uſually White, and has 
pretty viſible Holes in it. 

D&d 2 Monſ. 
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Monſieur Marſſgli having no Books by him 
when he made his Obſervations, could not © Search 
any Authors coricerning the Deſcriptions of 
thoſe Plants which he had Fiſhed out of the Sea, 
nor what Names EF to them, nor under 
what Claſſes they had reduced them, tho* theſe 
things are very important in Botany. He was 
therefore obliged eithet to call them as the Fiſher- 
men did, or to give them Names ſometimes at a 
venture, or finally to leave them without Names, 
and refer to the Botaniſts of the Academy the Care 
of enquiring into their true Names, and of diſco- 
vering their general Characters. 

Monſieur Marchant, who took this trouble up- 
on him, could not ſucceed in it as he defired; for 
beſides the difficulty of reducing to certain Kinds 
thoſe Plants in which the principal Parts that cha- 
racterize others are not found, ſuch as the Roots, 
Flowers and Fruits, he had nothing but Monfieur 
Marſigli's Diſcription of them, and not the Plants 
themſelves; and if he had had them, that would 
ſcarce have been ſufficient, becauſe they often change 
very much, when they have been a while out of the 
Sea. However, he did all that was poſſible to be 
gone; he ranged ſeveral of Monſieur Marfigli's Plants, 
under their proper Kinds, and found out the Names 
that Authors had already given them. We ſhall 
not however amuſe ourſelves with theſe Diſcove- 
ries, but only Extract from Monſ. Mſarſigli's Ac- 
count that which is moſt Philoſophical therein. 

The Algns's are only the Sea Plants that have 
Roots, and they therefore ſpring from —_— 
Bottoms, like the Terreſtrial Plants. All the reſt, 
without Exception, grow upon hard Bodies, as 

| upon 
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Rocks, Shells, pieces of Iron, Conglutinations of 
Earth, Wood, and even upon other Plants, Oc. 
they are cloſely faſten'd to them by the! Stalk or 
Foot ; but neither hath this Foot any Fibres pro- 
per to draw Nouriſhment, nor can the molt part 
of the Bodies that bear theſe Plants be: ſuſpectad of 
being capable to furniſh it. 

Monſieur Marſigli believes, that all theſe Plants 
which have no Roots are all Root themſelves ; that 
is to ſay, that they attract their Nouriſh:nent by 
an Infinity of Pores that are found in all Parts of 
them; ſome of 'em being fullof very viſidle Holes. 
This manner of Vegetating is very convenient for 
them, becauſe they are ſurrounded with the Wa- 
ter of the Sea on all Sides, which bring them their 
Nouriſhment ; whereas the Terreſtrial Plants that 
receive theirs from the Earth, but have but one 
part that is embraced by it, ſtand in need of a par- 
ticular Diſpoſition and Organs in that Part: And 
accordingly all the Marine Plants, as far as Monſ. 
Marſigli could diſcover the Conte ture of them, 
both by his naked Eye, and with the help of the 
Microſcopes, are only compoſed of a heap of little 
Glands, or very ſmall Veſſels, that filtrate the Sex 
Water, and ſeparate the Juices that are proper for 
their Nouriſhment ; which Juices are coinmonly 
glutinous and milky. 

If one Part of a ſoft Plant, or of a Lithophytn, 
is in the Sea Water, it continues freſh and alive, 
whilſt the other Part that is out dryes away. The 
contrary happens to Terreſtrial Plants, all the Parts 
of which will remain alive, provided that one alone of 
em ſtand in the Water; this proves t!14t the Com- 
munication which is between the Parts of the Ler- 
Dd 3 reſtrial 
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reſtrial Plants is not between thoſe of the Marine 
. that the Parts of the latter are nouriſhed 
on 4 I other; and by a certain 
Seen Matter, which derives i it ſelf to each 
em in particular. After this general Idea of 
the Marine Plants, we will collect ſome of the moſt 
remarkable Particularities obſerved by Monſieur 
Marfigli. 

There is a Fucus, the Foot of which is a quar- 
ter of an Inch in Diameter whilſt the Plants are 
freſh, but it becomes as flender as a Thread when 
it has loſt the Water 1t contained. 

There 1s another that creeps along upon the Rock 
with much [rregularity, fo that one cannot diſtin- 
guiſh its real Foot. 

The Sea-Orange, which is a kind of Fucus, bears 
that Name becauſe of its round Fi igure. It has 
neither Body nor Branches, and in ſhort is nothing 
bur an Orange, being about 4 Inches and a half in 
Diameter, but the Subſtance of it is no more than 
one Line and a half. All the reſt is only a great 
Concavity, ſuſtained by a vaſt number of Filaments 
that croſs it, and filled with the Sea-Water that 
has been filtrated by the little Glands of its Sub- 
ſtance. 

There is another Plant that is nothing but a Bark, 
and it commonly grows upon thoſe Lichophyons 
that have loſt all, or moſt part of their own Bark. 
It never covers any but the naked of em, ſome- 
times it cloaths the Stone. When it is alive it is 
as thick as the back of a Knife; the Subſtance of it 


is like that of a Muſberoom,and the Colour a bright 
Red. Its external Surface is all over cover'd with a 
great Number of Swellings, full of a glutinous 


Juice. 
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Juice, About thoſe Swellings one fees many But- 
tons or little Tubes of an Aurora Colour, which 
upon a fine red Ground makes a- very agreeable 
Effect. The Internal Surface is quite ſmooth, and 
accommodates it ſelf to the Figure of the Body over 
which it is extended. This Plant is of a much more 
fingular Nature than the Terreſtrial Plants, that 
only live upon others. 

eral kinds of Sponges when they come out 
of the Sea, have, in certain little Holes, a Motion 
of Syftole and Diaflole, which laſts till the Water 
incloſed in them be quite ſpent. 

Some Plants ofthe Claſs of foft ones, when dry, 
crumble as eaſily between the Fingers as the Bark 
of the Lithophyton. 

There is a Lithophyton that has ſuch a great 
Number of Capillary Branches, that it ſeems to 
compoſe a kind of Tree with Leaves. However, 
as all thoſe Branches are perfectly of the ſame Sub- 
ſtance with the Trunk, it is true without Exce- 
ption, that none of the Lithophytons have Leaves. 

There is a kind of Lit bophyton without Bark; 
its Su is cover'd with a glutinous Matter, 
like a Varniſh, which moſt abounds at the Foot 
of it. This Plant is all full of Thorns, which ap- 
pear beſt at the Top of the Branches, where there 
is leaſt of the Varniſh. One ſees likewiſe about 
them, as they come out of the Water, certain little 
Globules of a Glutinous Matter, which when the 
Plant is put into a Veſſel full of Sea Water, ſpread 
themſelves about the Branches, making an agrea · 
able Symmetry. | Y 

The Coral grows ordinarily in Grotto's, of 
Which the Concave Vault is almoſt parallel with 
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the S8 of the Earth; the Sea is as ſmooth 
there as a Pond, the Fiſhermen affure, and Monſ. 
Marſigli believes till now upon his own Obſerva- 
tion, that Coral does nut grow in thoſe Grotto's 
that are open towards the North, they muſt be 
turned towards the South, or at leaſt towards the 
Eaſt or Weſt. It grows beſt and quickeſt where 
the Sea is ſhalloweſt. Tt grows quite contrary to 
Terreſtrial Plants, and even to the ſoft Sea Plants 
and Lithophytons, for its Root or Foot is faſten d 
to the Top of the Grotto, and its Head or Branches 
areturned downwards, . 

It is equally hard, and red, in and out of the Wa- 
ter; only its Bark, as it dries, aſſumes a Colour a little 
more Livid, and the Extremities of its Branches are 
ſofter when they come out of the Sea, than the reſt 
of the Plant, being full of a Juice that is not yet 
Conſolidated ; theſe Extremities as they dry in the 
Air become Friable. | 

The Foot by which the Coral is faſten'd to a 
ſolid Body, aſſumes exactly the Figure of that Body, 
embracing in it the form of a Plate or Covering to a 
certain extent, which plainly proves that the Sub- 
ſtance of Corel was fluid in its firſt Formation; and 
that which proves it yet better is, that this ſame 
Subſtance, tapiſſes or lines the inſide of a Shell, into 
which it could not enter but as a Liquid. 

The Bark extends it ſelf equally throughout; it 15 
leſs compact and leſs hard than the Internal Sub- 
ſtance which is Stony, and is eaſily ſeparated from 
it, when the Plant is new; it is filled and all croſ- 
ſed with little round Tubes, which have each of 
em at their Top a hole ſo ſmall, that its ſcarce per- 
ceptible but with a Microſcope ; they are full of a 
if ROS $i Glutinous 


upan the Planes in the In. 419 
Glutinous Juice, which while the Plant is freſi at 


young, is of a milky Colour, but being afterwards 
condenſed aſſumes the Colour of Saffron 


upon a Red. The Internal Surface of the Bark 
4 — or rugged with an Infinity of — 
8. 

The, Superfices of the Coral, ueſted of its 
Bark, is all traced with Channels that run from 
the Plate or Foot, quite to the Extremities of the 
Branches. There 1s in the proper Subſtance ofthe 
Plant a number of thele little Cells, full of a Juice 
exactly like that in the little Tubes of the Bark, but 
theſe Cells are not viſible, and perhaps do only exift 
in the External 3 af of Go proper Sub- 
ſtance ; all the inſide appears perfetly Solid and 
Stony. The Cellsare likewiſe larger and more nu- 
merous towards the Extremities of the Branches, 
than towards the Foot. 

All this together ſeems ſufficiently to prove that 
the whole Organical Structure of Coral, with re- 
ſpect to Vegetation, conſiſts in its Bark, and in the 
Superficies = the Coraline Subſtance, that the 
Bark filters by its Tubes a Juice that ſpreads it ſelf 
between the {aid Bark and the Subſtance, filling the 
little Cells thereof, and running along the Chan- 
nels, even to the Extremities of the Branches; and 
chat this Juice being petrified as well in the Cells 
which ſurround the Coraline Subſtance, as in thoſe 
of the Extremities of the Branches, whoſe Sub- 
| Nance is not yet formed, makes the Plant grow 
both in Bigneſs and Tallnefs. We are obliged to 
content ourſelves with this Explanation, tho? very 
ſlight and imperfe& in compariſon of that into 
which Count Marfgh enter'd with Pleaſure, upon 
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fo ſingular a Vegetation, whereof he has given the 
- Coral is eaten by the Worms; Monſ. Marſigli 
has given us the Figure ofa Piece ſo eaten, and in- 
tends to deſcribe it yet better in his Diſſertation up- 
on Sea-Animals. | 
The Madrepores grow commonly in the fame 
places as Coral. 
— them change their Colout out of the 
They are commonly more heavy and eaſie to be 
crumbled. Some of them are as brittle as Glafs, 
1 ſo that one can hardly touch 
Ibis is what relates to the moſt curious Parti- 
culars of the Marine Plants of the three Claſſes, 
but we have not yet touched upon their Multi- 
plication, an eſſential part, but very obſcure in 
this Botany. To fee the Flowers, or Fruits, or 
Seeds, of a Marine Plant, one muſt be doubly 
favour'd by Fortune; one muſt draw it out of the 
Sea by a Net that diſtinguiſhes nothing, and take 
it exactly at a time when it is in Bloſſom or Seed. 
And tho' we have always the Terreſtrial Plants 
under our Eyes and at our own Command ; yet 
there are ſtill ſome of them, as the Muſhrooms 
and Troufles, which have concealed from us for 
a very long time the manner of their Multipli- 
Cation. 
Nevertheleſs, as the Diligence of an Obſerver 
compels Fortune to be favourable at laſt, Count 
Marſigl;, in the Year 1707, made a Diſcovery 
which will be for ever famous in the Marine Bo- 
tany. It is that of the Flowers of Corral, they 


are 


them again at the very inſtant you take the Plant 
out of the Water ; but put the Plant in again, and 
the Flowers will appear in leſs than an Hour's 
Time; and in this manner you may deal with 
it ſomerimes for the ſpace of twelve Days, after 
which the Flowers aſſume the Shape of a little 
Globe, and fall off from the Plant to the 
ot the Water, the Deſcription of this Phe- 
nomenon has been publiſhed more at large in the 
Supplement of the Journal des Scavans for the 
Year 1707. It has thought that Coral 
was nothing but a Stone, and what would People 
have faid to have ſeen ſuch a Stone cover'd all 
over with Flowers ? As for us who know. that ir 
is a Plant, we cannot forbear thinking that theſe 
Flowers are very ſtrange. Coral might have been 
without em much better than a great Number of 
Terreſtrial Plants. 

According to the Analogy of other Plants, it 
ſhould ſeem as if thoſe little round things that fall 
off from the Coral in the Sea did contain the 
Seeds thereof; but Monſ. Marſgli open'd them and 
found neither Seed, nor any thing that came near 
it in them ; but only a glutinous Juice, hke that 
he met with in the Bark. Beſides, fince Corral is 
faſten'd to the top of the Grotto, where it grows 
with its Heels upwards, and that thoſe round things 
fall by their own weight to the bottom of the 
Water, it would be difficult for their "_ to 
. | ng 
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ſpring upwards if there were any ſuch in them, 
UnleF' perhaps their weight ſhould duniniſh, or that 
they ſhould open and their Seeds being lighter than 
they, ſhould afeend. But it is better to wave our 
Conje and ſtay till time clears up this My- 
Kery of the Seeds of Coral, which cannot be more 
farprizing than what has been before related con- 
cerning their Flowers. Ty [ys 
--: Monf. Marſigli obſerved, that the little Glo- 
bules of the Lirhopbyton, that has Thorns upon it 
and no Bark, lengthen'd themſelves, put out two 
Filaments at their top, and at laſt became kinds of 
Flowers, whilſt the Plant was kept in the Sea- 
Water; but reſumed their firſt Figure when it 
Was taken out, and ſo toties quoties, in which re- 
ect the appearance was exactly the ſame with 
that of the Flowers of Coral, and it would laſt 
fo two Days; but theſe Flowers, no more than 
thoſe of Coral, contained any ſolid Seed in them. 
The Claſs of ſoft Plants did a little better ſatisfie 
the Curiofity of Count Marſigli. He found one 
without any Leaves which had very fine Flowers, 
in fix white Diviſions, with fix white Filamen ts 
and pretty large round Fruit, each containing fix 
Ittle yellow Seeds, and of a very ſharp taſte. ' He 
Aw another Plant, the Cods or Shells of which 
were empty, and had probably ſhed their Seeds ; 
On the other hand he met with Fruits fallen off 
from their Plants, one of which was like a Fig, 
having Seeds in it : Another was a kind of little 
Olive, and is ſaid to be the Fruit of the Algus, and 
has a ſolid Nut or Stone in it. There are likewiſe 
ſome ſoft Plants, and particularly the Plant- Bark 
which diſcloſed no Seed, but in lieu of it there 
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were Flowers which appeared © and diſippeai 
again juſt like- thoſe of Coral,” and of the thorn) 

* Thus we know the Flowers in each of dhe thee 
Claſs, and the Seeds in that of the ſoft Plants; 
conſiderable Beginni nings in the Marine Botany, and 


wholly owing to Monſ. Marſigli, to whom we ſhall 
probably be {till more behokden for a farther Pro- 


in theſe unknown Paths of Natural ui. 
„ 
cee eee 
Upon the Manner bow ſeveral Kinds of SHB LL- 
Frs us faſten themſelves to certain Bodies. 
7 Hen we treated of the progreſſive Motion 
W of ſeveral Kinds of Shell-Fiſhes in the 
9928 Hiſtory of 1710, we took notice of the 
| © almoſt perpetual Immobility of ſome of 
em, for one cannot treat of their progreſſive Mo- 
tion, without ſaying that the moſt part have none, 
and in that reſpe& are more a-kin to Plants than 
Animals. There are even ſome of them that never 
once ſtir out of the place, where, as I may fay, 
they firſt took Root. It is concerning their Immo- 
dility that we are now a going to ſpeak, from 


Monſ. Reaumur, Author of all the following Ob- 
& ſervations. 


The Goat: Eye, a Shell. Fiſh ſo called, faſtens i its 
ſelf by a very flat Baſis to the ſmootheſt Stones, 

and faſtens its ſelf to them ſo ſtrongly, that being 
placed in a Situation in which the faid Baſis and the 
Stone were vertical, they were — to * 
I ule 


ule of a Weight of 28 or 30 Pounds to make the 
let go its hold. It is remarkable that the Baſis 
which is Elliptick is not above an Inch in its lar- 


the Goats-Eye, let it be never ſo 
ſufficiently inſinuate it ſelf into the imperceptible 
Aſperities or Ruggidneſs of the ; and in 
ſuch an Inſinuation would not have any 


Reaumur has ſatisfied himſelf by ſeveral decifive 
Tryals, that this Shell-Fiſh is fo ſtrongly faſten'd 
to the Stone by the means of a Glue comes 
from it, and that even the Action of the Muſcles 
of its Baſis, which we may alfo add, has no ſhare 
at all therein. 
Ibis Glue is yet more remarkable in the Sea- 
Orties, which do likewiſe joyn themſelves no leſs 
Cloſely to Stones. Theſe Creatures are neither 
cover'd with Scales nor Shells, nor is their Skin 2 
Membrane or Texture of folid Fibres , tis no more 
than the Skin or Film of a viſcous Matter, which 
is immediately diſſolved in Brandy, whilſt the 
reſt of the Body remains entire, and without al- 
The 1520 Legs of the Sea-Star do not ſeem 
ſo much to be given to it in order to promote, as 
to retard its Motion. They are very ſoft, and 
ſerve to glue this Fiſh to the neighbouring Bodies; 
infomuch that you break them off when you at- 
- tempt to unfaſten them. 
The Sea-Muſcles haye a way of faſtening them- 
ſelves, that is the moſt ſingular of all. . — 
| 1 
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theſe Threads, that when they 

they ſpun more; but he has likewiſe diſcover'd 


the curious Detail of the Mechaniſm they uſe 
The Marine Pinnes, another kind of Shell-Fiſh, 
faſten themſelves likewi 
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Number. People make fine Works with thoſe, 


whereas the Threads of the Muſcles are good 


for nothing. The Marine Pinnes may be 
accounted the Silk-worms of the Sea, and the 
Muſcles the Caterpillars. 

| Laſtly, the Worms that are called Tube - Wormt, 
becauſe being otherwiſe pretty like the Earth- 
worms, they are incloſed in a round Tube or Pipe 
of a ſhelly Subſtance, make themſelves a Habi- 
tation which they never forſake, by faſtening thar 
Tube either upon a Stone or upon hard Sand, or 
or ſome other ſorts of Shells. This Tube follows 
exactly the Compaſs or Windings of the Surface to 
which it is glued ; riſes or finks with it, & It 
even creeps along without being obliged to it by 
this Surface, and becauſe it ſeems to have followed 
the Natural Motions of the Worm. All this is 
explained of it ſelf, in Mr. Reaumurs oO 
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| pietends that this Tube,” like the Shells of 

ils, is formed of the viſcous Matter that per- 
:* Another Species of Sea - worms, which probably 
do not perſpire fo much of the like Matter, make 
themſelves a Tube or Shell of nothing but the 
—— 4 and = little Fragments of 
other f y glue together, and this 
little Building of chequer d or inlaid Pieces, is 
nevertheleſs very neatly formed. 1 
It is by the means of the like Glue that Oyſters 
faſten themſelves to Rocks, and even to each other; 
and in a word, this is the univerſal Cement that 
Nature makes uſe of whenſoever ſhe has a Mind, 
as one may ſay,” to build in the Sea, or to ſecure 
any thing againſt the violent and perpetual: Mo- 
tion of the Waters. The plaineft and ſimple! 
— well applied are always the moft effe- 


Upon 4 New Kind of PuxeLe.. 


Here are not only more Things found out 
Fe * in theſe deg Ages than 4 loſt in 
S former, but there can hardly any thing 
* a4 all be loft that mat wotth the keeping : 
For in ſbort, one need only ſeek for it in the Boſom 
of Nature where natbing is annihilated ;, and it is 
even 4 great ſtep towards finding it again, to be 
ſure that it can be found. 

The Colour of Purple, formerly fo highly va- 
ned, that it was one of the principal Signs of 
__ Dignity 
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Dignity among the Romans, either has not been, 
as r que toll or at oy was found 

in al irty Years the Ryyal-Societ 
in Bu One of cl foe whhades A 
proceeds, and which is a Kind of Buccinum, is com- 
mon upon the Coaſts of that Country. 

Another Buccinum, which likewife yields the 
Tincture of Purple, and probably one of thoſe 
deſcribed by Pliny, is found upon the Coafts of 
Poitou, and Monſ. Reaumur enquiring into it more 
nicely found out another Purple where he did not 
look for it, and which according to all appearances 
was unknown to the Ancients, tho' of the ſume 
Kind with their own. 

The Buccinum of Poitou that yields Purple, 
is commouly found among certain Stones or Sands, 
which are cover'd with Oval Grains of the length 
of three Lines, and of the bigneſs of a little more 
than one, full of a white Liquor, but enclining a 
little to yellow, not unlike that which is drawn 
from the Buccinum it ſelf ; this Liquor after ſons 
Changes aſſumes the Colour of Purple. After 
ſeveral Experiments and Obſervations, Monſ. Reau- 
mur is of Opinion theſe Grains are not the Eggs of 
any of the Shell-Fiſhes called Bucciuum; neither 
are they the Seeds of any Marine Plant, they muſt 
therefore be the Eggs of ſome Fiſh. They don't 
begin to appear but in Autumn, | 

If you break theſe Grains upon a white Cloth, 
they only tinge it at firſt with a yellow Colour, 
and that ſcarce viſible too, but in three or four Mi- 
nutes it turns to a fine brizht Purple, provided 
you expoſe it to the open Air: for (wh ch is well 
worth obſcrv.tion, and which ſhews the exceeding 
E. © h:enefs 
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niceneſs of the Production of this Colour) the Air 
of a Chamber, tho" the Windows be open, will 
not ſuffice.” ' The Tincture of theſe Graips is dimi- 
niſhed à little, by frequent waſhing the Cloth. | 

Monſ. Reaumur has diſcover'd by ſome Expe- 
riments, that the effect of the Air upon the Liquor 
oi the Grains conſiſts, not in depriving it of any 
of its Particles, nor in giving it any new ones, but 
ſimply in agitating and changing the Diſpoſition of 
the Parts that compoſe it. 

Cocheneel is a very fine red Colour, but it is 
only proper in Woollen, and is good for nothing 
either in Silk or Linnen. | 

Carthame yields a fine Poppy-colour and Crim- 
ſon, but it is only proper in Silk. If one improves 
theſe Grains of Monf. Reaumur, one may find out 


- "a fine Red that is neceſſary for Dying Linnen, and 


which will perhaps exceed the Red of the Indian 

Linnens, which 1s not very fine. Sho 
Monf. Reaumur compares his new Purple with 
that which is drawn from the Buccinums of Poitou. 
Thoſe Huccimems have at their Collar or Neck (for 
we may allow them one as well as the Snails) a 
little Receptacle, or Veſſel -improperly termed a 
Vein by the Anctents, which contains no more 
thau one good drop of a yellowiſh Liquor. The 
Linnen that is tinged therewith being expoſed to a 
moderate Heat of the Sun, aſſumes at firſt a 
greeniſh Colour, then a Lemon Colour, next a 
brighter Green, afterwards a deeper, then a Vio- 
let, and laſt of all a fine Purple. This happens in 
a fe Hours; but if the Heat of the Sun be very 
ſtrong, the fine Purple appears at once without 
ſhewing the Preliminary Colours, A great Fire 
produces 
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produces the ſame Effect, only a little more ſlowly, 

nor is the Colour — rad. Without doubt 
the Heat of the — fubtile chan that 


of our common Fires, is more proper to agitate 
the fineſt Particles of the Liquor. The open Air 


does likewiſe operate upon the Liquor of the Buc- 
cinums, cſpecally if infuſed | 12 2 good quantit 
Water, but not bo quickly ; from whence Mon- 
fieur Reaumur conjectures with a great deal of pro- 
bability, that the Liquor of the Buccinume, and 
that of the Grains, is pretty near of the fame Na- 
ture, ſaving that the | >a watry. They 
differ likewiſe 3 in the Taſte ; that of the Grains is 
ſalt, that of the 3 — extreamly pepper d 
and biting ; perhaps becauſe there is leſs Water 
tort, 

If one would wake uſe of them in Dying. that 
of the Grains would be moſt convenient, and caſt 
leaſt, it being very eaſie to extract the Liquor 
from a great quantity of Grains, which might be 
bruiſed all at once; whereas to come at * of 
the Buccinums, you ; muſt open the Receptacle of 
each Shell ingly, which would take up a great 
deal of Time ; otherwiſe, if for Be you 
ſhould bruiſe the ſmalleſt of thoſe Shells together, 
the Colour would be ſpoiled by the mixture of 
different Matters that come together from the 
Animal. 

One might perhaps find Chymical Preparations 
that could make the Purple appear ſooner, or more 
eaſily than the Fire, the Sun, or the Air; and 
Monſ. Reaumur has already produced ſuch an Ef- 
fe& upon the Liquor of the Buccinums with the 
corroſive Sublimate, but prattice, and eſbecialy _— 
e 2 whic 
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As Count Marſiglis Hiſtory of the Sea 
85 had 3 Attention of the Chy- 
Ag mi upon the Analyfis of the Marine 
Prams, an and eſpecially of Coral ; Mon- 
fieur . nA Account of ſome new 
Operations upon this Plant to thoſe which he had 
already given in his Treatife of Chymiſtry. *Tis 
thoſe new Operations, or rather that which 1s 
moſt fingular in them, which we are going to 

relate here. - 

After W uſed in the Diſſolution of Red 
Coral either diſtilled Vinegar, or the Spirit of Ve- 
nus, which is a Vinegar impregnated with ſome 
Volatile and Sulphurious Particles of Copper, Mon- 
fieur Lemery tried other Acids that were much 
er, ſuch as the Spirits of Vitriol, Alum, 
Nitre, and Salt. Theſe uce a much greater 
Efferveſcence and a more ſenſible Heat than the 
other weaker Diſſolvents; and their Strength is a 
plain reaſon of ſuch an Effect. Nevertheleſs, when 
one would make uſe of Coral in Phyſick, it is beſt 
to diffolve it only with diſtilled Vis or the 
Spirit of Venus, which will make a ſofter Impreſ- 


ſion upon it, without exhauſting its Alcaline * 
ity 
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in which all its Virtue conſiſts, Coral diſ- 
ed by the Spirit of Vitriol makes a kind of 
itriol, and accordingly the Colour of that Diſſo- 
lution is ſh. The reaſon of which is, that 
the Acid of the Vitriol is incorporated with the 
Coral, as in a Matrix. When one precipitates 
diſſolved Coral with Oil of Tartar, it is turned to 
a very fine white Powder: For as ſoon as it is 
minutely divided, -it loſes its red Colour. This 
precipitated Coral will ſtill ferment with Acids, 
for in reality it has received no other Change but to 
be very much attenuated. 

When it is in this Condition, tho' it were fo 
only by fimple pounding, a Knife touched with a 
Load-ſtone, will diſcover a great many Particles 
of Iron in it. But there are none to be found in 
Crabs-Eyes, in Pearls or Mother of Pearls, nor in 
Harts-horn even after calcining them, tho? all theſe 
Matters do by Chymical Analyſis pretty much 
reſemble that of Coral. It is true, they are the 
Production of living Creatures; whereas Coral is 
a Vegetable, But from whence ſbauld 4 Marine 
Plant, that is only fed by Water wherewith it 18 
ſurrounded, get Iron? or which is moſt ſurprizing, 
to find Iron in Coral, or in Honey? 

Tho! the true Salt of Coral be either a Volatile 
Alcaline and Urinous Salt, which is extracted from 
thence by Diſtillation, or elſe a fixed and Alcali 
Salt, produced by Calcination and Lixiviation, the 
Chymiſts do not call any thing Salt of Coral, but 
ſuch a Coral as is penetrated by Acids, and con- 
denſed afterwards by the Evaporation of the Moi- 
ſture. When this Evaporation is almoſt at an end, 
the Liquor aſſumes a greeniſh Colour, which 
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Monſſeur Læmory attributis / tothe Vitriol, or which 
is the ſame thing almoſt to the om corHained in 
is made in little fine „ interlaced with 
ench other in ſuch manner, that they make an 
agreeable appearance of à little Foreſt. A Chymiſt, 
inclin'd to the Roſſcrueian Temper, would eaſily 
miſtake this for one of thofe boaſted Palingeneſes 
or Reſurrections, in which the mixed ies un- 
compounded and reduced to their firft Principles 
revive from their Aſhes, and refume their former 
Figures; but the Miſchief is, the ſame thing 
equally happens to all the Salts drawn from Crabs- 
Eyes, Pearls, Harts-horn, Cc. all turn to 
Foreſts, tho their Mixtures had not the leaſt Re- 
ſemblance thereto. | 
Hitherto the Queſtion has been only about Red 
Coral; the White, if it be a Coral, and not a Madri- 
pore, appears to be pretty much of the ſame Nature, 
and ſhould be applied to the fame Uſes in Phyfick : 
Only it feems to be more porous and ſpongy ; 
accordingly it ferments leſs briskly with the ſame 
Diſſolvents which find it more open. Probably 


the red Colour proceeds from a Sulphur that ftops 
or contracts its Pores. | | 
As for what they call Black Coral, it is none at 


all, but only a kind of Lithophyton. 
* 


i 
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Upon Trxurries. 


N Ince there are Animals that have bardly 
5 © any thing of the Nature of Animals in 
No them, we ſhoul] not think it lrang if 

there be Plants that bardly deſerve in hz 
ranked among the Number of Vegetables : It ſeems 
as if every Species were to begin by the infinitely 
Little of the ſame; that is 19 ſuv, by thoſe that 
bave leaſt of the Marks or Characters of ther, 
and from thence to riſe gradually till you come to 
thoſe that are the moſt Perfect. 

Truffies have neither Roots nor Fibres that may 
ſupply their place ; nor Stalks, nor Flowers, nor 
any appearance of Seeds: Nevertheleſs they cer- 
tainly are Plants, and the leſs they appear fo, the 
more ſhould they excite the Curioſity of Botanilts ; 
and accordingly, Monſ. Gesffroy the younger, has 
undertaken to examine them with a particular 
Care. All that he could diſcover in them, that 
might induce him to believe them organized Bo- 
dies, was the Marbling they aſſume, after having 
been altogether, and very uniformly white through- 
out their internal Subſtance, which was cover'd by 
a dark or brown Skin, This Marbling can only 
be occaſion'd from ſoine Parts becoming brown or 
black, whilſt others preſerve their former white- 
neſs ; and this ſufficiently proves the difference of 
thoſe Parts, which is not viſible but at a certain 
Degree of Maturity. Some of theſ: Parts muſt 
be Veſſels, and perhaps all of em may be different 
Ee 4 ones. 
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ones. If you nicely trace the white Parts, you 
may ſee them extended from the Centre of the 
Truffie quite to the Circumference, and to the 
Skin it ſelf; and it is from thence Monſ. Geoffroy 
conjectures that they are rather real Channels ; and 
as the brown Subſtance appears thro* a Micro- 
ſcope to be all formed of little Veſſels, that may 
be the Fleſh and Pulp of the Fruit. This Pulp 
is ſprinkled with an infinite number of little Points, 
black, round, ſeparate, incloſed in the little Veſ- 
ſels, and which one might take for Seeds, becauſe 
in ſkort one finds nothing elſe that has the leaſt 
appearance thereof, 
. Truffles which never ſpring out of the Earth 
may therefure be compared to a Marine Plant, 
ſince it is encompaſs d on all Sides with its Food, 
which it attracts by the Pores of its Skin; and as 
it is for this reaſon that the Sea-Plants have no 
Roots, fo neither have the Truffles any need of 
them. This Plant appears at firſt juſt like a little 
round Pea, red without and all white within : It 
_ Mftill preſerves its round Figure as it grows, becauſe 
it draws its Nouriſhment equally on all ſides. If 
it be true, that a little Piece of Money was found 
in a Truffle, as Pliny relates, one may eaſily con- 
ceive that it was no hinderance to its attracting 
the Juices of the Earth, excepting by thoſe Parts 
upon which the Money lay, and that the other 
Parts growing in the mean time, extended them- 
ſelves every way over it, and ſo at laſt incloſed 
it. When the Truffle by being over-ripe rots in 
the Ground, the little Veſſels that contained the 
inviſible Seeds ſhed them; and theſe Seeds, the 
only Remains of all the Subſtance of the eas 
being 
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being gather'd in ſeveral little Heaps give Birth to 
new Truffles, which did — a good 
many of em together. | 

By all the Chymical Experiments Monſ. G 
made upon Truffles, they appear to abound with a 
Volatile Alcali-Salt mixed with Oyl; he could 

find no Acid in them, from whence it comes 
dably that there is ſuch a great Evaporation of their 

Odour ; thoſe Principles of this mixed Body, which 
are the lighteſt and moſt ſubtile in their Nature, 
having nothing to bind and unite them to each other. 
But we will enter no farther into this Matter, nor 
into all other Enquiries or Reflections of Monſieur 
Geoffroy ; our only Deſign was to ſhew how a 
Truffle might be eſteemed a Plant. The moſt ſur- 
priſing Varieties, as ſoon as they are fathomed, are 
conſiſtent with the Uniformity of the general 
Syſtem of Nature. 
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Upon the Nourifhment of PLAN TS. 


875 HE Vegetation of Plants is more obſcure 
3 T 4 than that of Animals; there is not in- 
AQ 8 deed much Skill required to find out that 
| they draw their Food from the Earth by 
their Roots, but when that is done, all the reſt is 
ſufficiently hidden. We know not the way of the 
Juices, that nouriſh and circulate in the Plants, as 
we do that of the Blood; and the Tubes and Chan- 
nels thro which they paſs, are neither ſo obvious or 
viſibly diſtributed, as are the Blood-Veſſels. In a 


word, 
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wotd, the U ſo great, that it is till 
doubted whether it be Geh by the Bark or by 
the Pith, or in thoſe that have no Pith dy the 
woody Parts that Plants are nouriſhed. 
Ide Common has hitherto been for 
the Bark, but Monſ. Parent has already oppoſed it, 
by the Example of an Elm in the Gardens of the 
Tuilleries, which lived and produced Leaves, tho 
it was entirely ſtript of its Bark from Top to Bottom; 
he has now added other Experiments and new Re- 

_ Hefaw in the Garden of Luxenburg four Elms, 
which, with a deſign of killing them, had been 
ſtript of their Bark to the Quick, beginning at 2 
little Heighth from the Ground, without leaving 
but a very little towards the top of the Frunk, and 
in one of the Four none at all: They lived notwith- 
ſtanding four or five Years, and put out both 
Leaves and Flower s. 

The Plantane and the Cork - trees ſhed their Bark 
and get a new one, juſt as the Serpents do; in the 
Interval, detween the old and the new Bark, it is 
plain they can haveno nouriſhment from thence, aud 
conſequently that they never have. It is true, there 
is a new one formed under the old, as the latter is 
looſening in order to fall, but this young and weak 
_ does not ſeem proper to nouriſh the whole 
Tree. 

There are Trees, as the Elder, the Vine, ec. 
which have à great deal of Pith and little Bark, 
and this ſeems to prove already that they receive 
their Nouriſhment from the former and not from 
the latter; but beſides, as they grow old, they are 
full within of Wooden Fibres, which appear in the 


place 
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place of the Pith, from whence one may ſuppoſe 
both that the Pith is properly by its Nature to form 
Woody Fibres, and alſo conſequently to ſupply the 
Wood with its nutritious Juice, and that it is the 
Pith effectively that does it, fince the Tree ceaſes 
to grow, and to be plentifully nouriſhed, 
a word, becomes old at the ſame time that the Pith 
diminiſhes. | 

The Grafts cannot take hold without being 
joyned to the Woody Parts of the Tree; tis then 
from thoſe Parts that they receive their Nouriſh- 
ment. 

If it were the Bark that fed the Tree, then the 
new Woody Subſtance which is formed would 
come out of it; and if on the contrary, it be the 
Trunk, the new Bark would proceed from jt. Now 
we find under the Bark of old Elms, Strata, or 
Beds that have been lately formed; the only que- 
{tion then is, to know whether theſe belong to the 
Bark or to the Trunk ; in the firſt Cafe the Trunk 
muſt have given them, as I may fay, to the Bark ; 
in the Second, the Bark muſt have given them to 
the Trunk. Monſ. Parent pretends that they be- 
long to the Bark, both becauſe they are ſometimes 
wholly looſened from the Trunk, - tho ſtrongly 
glued to each other, and alſo becauſe they are 
perfectly of the Nature of that fine Bark or Vellum 

which is under the coarſe one. We ſee ſtill more 
_ plainly in the Chineſe Palm-Tree, that this thin 
Vellum is deſtined to form the Bark, which is no- 
thing but a Reticulary Texture, which being drawn 
out and extended in its Breadth, reſembles a very clear 
and thin Cloth ; but if it be drawn out Length- 
ways, it makes a kind of Cottony Ribband, "oy 
cloſe 


and in 
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—_ and pong N ſtrong, which is uſed by the Chineſe 
kind of Texture, is not conſiſtent 

— a 1 Body, 


which does not appear to 
be any thing elſe 


a heap of Longitudinal 
_ diſpoſed Cylinder-ways, one againſt the 
er. 

The moſt part of the Knots which we ſee come 
out of the ph of Trees, and which are oſten co- 
ver d over with Woody Fibres, ſhew that the 
Branches derive their Origin and Nouriſhment from 
the Pith. 

Notwithſtanding all this, Monſ. Renaume per- 
fiſts in his Opinion, that the Bark is more neceſ- 
ſary for the Nouriſnment of the Tree, than the 
Pith or Woody part, which, however, he does not 
exclude from that Office. For a Proof of which, 
he gives an Inſtance of ſome hollow or rotten Trees, 
which had no more Wood remaining in their Trunk 
than was juſt ſufficient to ſupport the Bark, and 

were alive and fertile too. He now returns 
his Anſwer to the Principal Facts alledged againſt 
his Opinion. 

Parts of a Tree ſeparated from their main Body, 
may carry away _ with them ſuch a Proviſion 
of Nutritious Juice as will cauſe them to Vegetate 
alone, in which caſe they are very different from 
the Parts of Animals, that cannot ſubſiſt without 
being united to their Whole. Thus Branches of 
the Elder, of the Pillow, ec. tho' cut off, will 


put out Leaves, and little Branches, without be- 
ing planted again in the Earth. Sometimes pieces 
of Wood, that appear dry, will do the fame ; the 
Cauſe whereof muſt be, that the Air being heated 


to a certain convenient Degree, Subtilizes and Agt- 
tates 
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rates the Juices that were depoſited in thoſe Parts, 
feemingly Dead. This Action of the Air is very 
ſenſible in certain Bullout Plants, which cannot 
ſpring from Seeds but very difficultly ; for if you 
would get Seeds from them that ſhould not be 
abortive, but come to good, muſt cut off the 
Stalks and hang them up in Nn 
after which, the Seeds x the come from thence will 
be fruitful ; the reaſon of which is, the Juices of 
theſe Plants are too Oily and Glutinous, and fo 
cannot infinuate themſelves eafily into the fine Veſ- 
fels of the Seeds which they are to unfold and 
open; and therefore it is neceſſary that they ſhould 
be firſt ettenuated and render'd more Fluid by the 
Air. If Branches that are cut off will vegetate, 
much more w1ll thoſe that remain upon the Tree, 
and which can never he entirely deprived of new 
Juices ; for tho' there ſhould no more ariſe by the 
Bark when taken off, and which is ſuppoſed to fur- 
niſh them therewith in a larger quantity, they 
will ſtill receive ſome by the Woody Parts, and 
eſpecially by the Aubier, which is the moſt tender of 
thoſe Parts, and the moſt like to the Bark. 

So Monſ. Renaume reſolves the Example of the 
Elm in the Tuilleries; it vegetated without Bark 
during one whole Summer, by the help of that 
Proviſion of Juice which it had kept; and as Mon. 
Parent agrees that it had leſs ſtrength than the 
relt, Monſ. Renaume thinks that he has a right to 
conclude from thence, that its Proviſion being 
ſpent, it was about to die, and therefore the Gar- 
dener did well in cutting it down. 

The fame Principle furniſhes Monſ. Renaume 
with an Anſwer to what had been — 

on 


$99 A Philoſophical Diſcourſe 
fonl. Magnol, in the Hiſtory of 1709. A Graft 
of. an Olve-Tree, from which they had taken 
about 3 or 4 Fingers breadth of the Bark quite 
round, bore that Year, above. the .place that was 
ſtript, a double quantity of Flowers and Fruits to 
what ĩt was uſed to do. It is eafie ta ſee why that 
Tree vegetated in ſpight of the ſtripping off the 
Bark, and it is {a much the more eaſie to be con- 
ceived, as that Plant is very Qily, even in the 
Subſtance of its Wood ; and that Juices of this 
kind are more eaſily kept in reſerve. The whole 
Difficulty is to know, why the Vegetation was 
more copious ; on the contrary, the Rea- 
fons are plain why it ſhould be much leſs. | 
Monſ. Renaume pretends that the Seeds from 
whence the Flowers and Fruits are to ſpring, are 
formed at the ſame time with the young Branches 
that bear em, for the old Wood has never any; 
that the Buds in which theſe Seeds are incloſed, 
are eaſily diſtinguiſhed from thoſe that are to bear 
nothing but T wigs ; and that the Gardeners can- 
not be miſtaken therein, that theſe Fruit-Buds do 
therefore only want to be unfolded, which ſome- 
times never comes to perfectly, but in the Se- 
cond Lear; that it is poſſible, that when, beſides 
the Juices they have in reſerve, new ones aſcend by 


the Bark, they open in a leſſer Quantity, becauſe 


there is too much Juice; and that on the contrary, 
when there is leſs by the ſtripping the Bark, and 


conſequently when it is more attenuated by the 


Air, the Juice does the more eaſily inſinuate it ſelf 
into the little Veſſels, and gives Birth to a greater 
number of Flowers, 


This 
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This Anſwer of Monf. Rendwnie does likewiſc 
folve what Monſ. Bernard had 

Opinion in his Notrvelles de la 


almoſt exactly like that of Monſ. Magnol's. 
Monſ. Renaume relates another, and a very fin- 
gular one, which he had from a Man that was 


of Aix and Marſeilles, when an Olive-tree is worn 
out, and that they intend to cut it down in ſome 
Years, they have a way of forcing from it before 
hand, all the Fruit that it might have contained with- 
in, and which it would not have otherwiſe put 
forth of it ſelf ; they takeoff from one of its young 
Branches a good Inch of Bark all round, and in the 
place of it they put another piece of Bark, ſtripped 
from a Branch of a young freſh Olive-Tree, of 
the ſame ſize exactly with that which is taken off 
from the other. They take care likewiſe, as you 
may eaſily imagine, that that which was the upper 
or lower Parts of the Bark belonging to the young 
Olive-Tree be exactly applied in the fume Situation 
upon the old one; this being done, they dreſs the 
Tree after the ſame manner as in Grafting, to the 
end that the Wound may heal, and the ſtrange 
art become Natural. In order to cut the two 
ks more equally, they have a crooked Knife, 
compoſed of two Blades exactly parallel, and 
diſtant an Inch from each other, and joyned in the 
ſame Handle. The Branches of the old Olive- Tree 
thus grafted, bear Fruit moſt abundantly the follow- 
ing Years; and thoſe of the young one, that had 
been ſtripp'd of part of their Bark, wither unleſs 
you cut 'em. L f 
This 


againſt his 
tres, for the Month of Nov. 1708. "Twas a Fact 


Skilful at Cultivatins of Trees. About the Cities 


the old would have 

to him, it is the Bark that 

it is very natural that the 

— ths ſhould contain more and more 

than that of on old Tree, tho? it be- 

a A Branch. But this Branch of the 

which produces more Fruit, does 

—— produce move upon it new Bark, but like- 

wiſe above it, and for that it is neceſſary that the 

Juices in by the new Bark, ſhould have ac- 

quired a Diſpoſition, and ſome Virtue which they 

would not have contracted in the proper and natural 

Bark of the Branch. This is not hard to be con- 

ceived 3 the Young Channels are more free and open 

than the old ones; and the young Filters or Sieves 
do beſt perform. their Office of Filtration ; both 
one and the other are ſtopp'd in time, betauſe ſome 

Particles of the Liquors that paſs thro' em always 

ſtay behind, and it is very likely, that from thence 

proceeds both the old Age and Death, as well of 

Plants as Animals. 

As all theſe Arguments ſuppoſe a Certainty of 
Obſervations, Monſ. Renaume declares, that he 
would not be ſatisfied till they were all fully and 

abſolutely verified, and that he ftill labour'd to 

Confirmations and neceſſary Lights therein. 


Bark of a 
vigorous 
* 


procure 

He himſelf has examined the Elms of Luxemburg | 

mention'd by Monſ. Parent He found that in that 

which appeared to have no Bark towards the upper 

part of the Trunk, there did remain ſome Fibres # 
2 the 
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the Internal Bark, or Vellum, or Liber, call it 
which you will, and that they had a Comtauni-a- 
tion with the Bark of the Branches. Thoſe Pi- 
bres, thro* which had paſſed all the Juice deſtined 
to the Bark that ſubſiſted no longer, did probably 
nouriſh the Branches of the Tree, and make them 
vegetate; and beſides, by the abundance of their 
ouriſhment, which they thus received, they were 
ſtrengthen d to ſuch a , that they began to 
_—_ _ Woody Sub 
the ver that were younger, and perhaps not 
formed till after the tripping of the Bark, K 4 
new Aubier entirely ſeparate both from the firſt 
Fibres, and from the Woody Body of the Tree. 
This Aubier began already to be cloathed with a new 
and a thin Bark. The Gardener, who ſiw that 
his Tree made new Efforts to live in ſpight of him, 
cut off ſome of theſe new Productions, of which 
Monſ. Renaume ſhewed a Part to the Academy. 
There remained, others which ſtill cauſed the Tree 
to grow. Monſ. Renaume proved by ſeveral In- 
ſtances, that a very little of the Bark or Liber was 
ſufficient for the ſame purpoſe. Monſ. aral li re- 
lated that a Graft of a Plumb-tree having deen 
broken in ſuch manner, that it only held by a part 
of the Bark, and being afterwards raiſed and ſup- 
ported, produced both Wood, Flowers and Fruit, by 
the Juices it received from the ſmall Remnant of the 
Bark, notwithſtanding thatthe Woody Part, which 
had been broken, was become rotten. 

From this ſame Obſervation of the Elm of Lux- 
emburg, Monſ. Renaume concludes, that it is the 
Bark or the Liber that forms the Aubier ; and as the 
Aubier is the laſt Wood formed, he infers, that all 
the Wood is formed of 2. Liber or of the * 
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We muſt conceive the Liber as compoſed of ſe- 
veral Surfaces or Beds, Cylindrical and Concentri- 
cal, the Texture of which is Reticular, and in 
ſome Trees can be really extended or drawn out 
like a Net, becauſe the Fibres that form it are 
ſoft and ſupple. Whilſt they are in this Condition, 
either they are hollow, and fo are true Channels; 
or if they are ſolid, their Inteſtines perform that 
Office. The Nutritious Juice which they con- 
tinually receive, and part of which they intercept 
and keep, makes them grow in Length and Big- 
neſs, ſtrengthens them, and brings them nearer to 
each other. One may ſuppoſe that the Longitudi- 
nal Fibres are thoſe which grow the faſteſt; fo then 
that Contexture, which was at firſt Reticular, be- 
comes a Collection of ſtreight Fibres, whoſe Poſition 
1s vertrical and parallel with one another ; and in 
ſhort this is the Woody Subſtance. This Change 
is greater in the Beds of the Liber that are neareſt 
to the laſt Pith, and uently tis the moſt in- 
ternal Bed, which is the firſt that is glew'd or fa- 
ſtened thereto, and that becomes a new Aubier. 

It may be objected againſt this Motion, that the 
moſt internal Bed is the thinneſt, and for that 
reaſon does not appear the moſt forward, the moſt 
unfolded, and the moſt diſpoſed to be converted 
into Vood. But Monſ. Renaume anſwers, that the 
others are not thicker, but becauſe they are leſs 
unfolded, and remain ſtill compoſed of ſeveral Beds 
which have not had the time to ſeparate themſelves 
by growth from each other. 

About the End of Autumn, the Liber is alrea- 
dy adhering to the Aubier, and in Winter you can 
ſcarce be able to ſeparate it; the Juices that are 
both thick of themſelves, and more by th: Diſſipa- 
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tion of the Watry Parts they contained, are that 
Glew which Nature makes uſe of for this purpoſe. 
Whilſt the Aubier preſerves any Softneſs or Supple- 
neſs, and has ſtill a little the Nature of the 
Bark, it may ſupport the Vegetation for a while ; 
but when it is abſolutely turn'd to Wood, it can 
be no longer of that uſe. The Vegetation of the 
young Branches is the moſt lively, and. that which 
alone extends it ſelf even to the Flowers and Fruits, 
becauſe thoſe Branches are as yet hardly any thing 
but Bark. 

In proportion as the Woody Subſtance of the 
Trunk becomes more Woody, the Pith is compreſ- 
{ed and reſtricted to ſuch a degree, that in ſome 
Trees it is quite annihilated. From hence alſo 
Monf. Renaume concludes, that it cannot be very 
neceſſary for Vegetation, ſince its uſe is not perpe- 
tual. As the Pith is ſpongey, he ſuppoſes it may 
ſerve to receive the ſuperfluous Moiſtures that 
tranſpire by the Pores of the Woody Fibres ; and if 
thro? the Exceſs of thoſe Moiſtures, or from ſome 
other Cauſe it ſhould rott or be corrupted, as it 
often happens to Elms, the Trees would neverthe- 
leſs grow and vegetate, which is a pretty ſtrong 
Proofof the little occaſion there is for the Pith. 

This is in general the Mechaniſm of the Vege- 
tation of Plants, according to the Syſtem of Mon. 
Renaume: If we ſhould enter into a greater Detail, 
we could likewiſe add more Conjectures and more 
Uncertainties. One might go even to the Ventri- 
cules, Inſertions and Trachea s, Parts of Plants 
which Authors of great Name indeed have endea- 
vour'd to eſtabliſn, and which, perhaps, may 
exiſt, but which we cannot ſee with the beſt Mi- 
croſcope any otherwiſe than as we are inclined to 


ſee them. F f 2 . Upon 


8 Ancient and Eſtabliſhed as is the Re- 
putation of the they were not yet 


2 s cfieemed ſuch wonderful Creatures as 
'* They now appear, and we may ſay of them 
what bas been ſometimes ſaid of Deſerving Men; 
that they get by being known. Monficur Mar i, 
who has obſerv d them with great Application and 
Aſſiduity for many Years, has given a very ad- 
vantageous and very circumſtantiated Account of 
them, which ve tal reduce to the moſt impor- 
tant Points, and moſt eafily underſtood. 
Ihe Bee does equally extract its Honey and Wax 
from Flowers, but not with the ſame Organs. As 
Honey is a kind of Liquid Matter, which comes 
out of the Flowers by Trankintion, the Bee ſucks 
it with a Trunk or Snout from the bottom of the 
Cups of the Flowers ; but ſhe meddles with none 
whoſe Cups are deeper than her Trunk is long, 
which ſhe doubles and folds up at ſuch times as 
ſhe makes no uſe of it in gathering Honey. The 
Liquor thus extracted, is conveyed into a Bladder 
tranſparent enough to ſhew the colour of it on the 
outſide. Some part of it ſerves for the nouriſhment 
of this little Creature, and is diſtributed in the 
Veſſels of its Body. We ſhall ſhow what becomes 
of the reſt in its proper place. As for the Wax 
which is made of the Duſt of the Stamina in the 
Flowers, the Bees takes it up in the foremoſt of 
their Six Paws, and convey it into a little Conca- 
vity which they have in the two hindmoſt, 1 
| _ they 
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it vin Heir Paws both for the Convenience of 
3 likewiſe to give it a Figure pro- 
for Tranſportation. Sometimes they roll them- 
ves in the Flowers when they are wet, by which 
means the little Particles of Wax ftick to the 
Hairs of their Body, and fo they are loaded all 
round. When the Bee returns to the Hive with 
its Harveſt, ſhe either diſcharges her ſelf immedi- 
ately of her Burden, if ſhe can, or elſe does not 
fail to be aſſiſted by her Companions. 

Their Deſign in gathering Wax is to make a 
wonderful Structure of it, which is called a Comb ; 
it is from thence that the Bees have been always ad- 
mired, and they are more wonderful upon that ac- 
count than has been yet believed. e choice 
Hexagon Figure which they give to the little Cells 
in their Comb, would be worthy of the beſt Geo- 
metricians, who know, both that ſuch a number as 
they pleaſe of thoſe Figures fills a ſpace without 
leaving any void, and that this fame Figure, which 
has that in common with a Square and an Equila- 
teral Triangle, has ſtill the advantage beyond it 
of encloſing a greater Space within the ſame Bounds: 
But this choice of the Hexagon Figure is nothing 
in coinpariſon of what follows, amongſt all the 
Geometrical Methods that could be put in Execu- 
tion, they do at the fame time make uſe of that 
which is both the moſt Simple and the moſt 
Convenient for themſelves, and ſurely ſuch a 
Choice as is the moſt Ingenious. What could 
the moſt able Geometricians do more? The 
Detail of the Conſtruction of theſe Hexagon Cells, 
which Monſieur Maraldi has molt nicely obſerved, 
was not yet known ; nevertheleſs, that which does 
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not exceed the reach, and, as I may ſay, the 
Genius of theſe little Inſects 1s too ical 
and too Complicate to find a place inthis gene ral 
Account thereof. | 

Tho' there only in the Hive a continual 
and irregular Motion of Bees, skipping about with- 
out any Deſign, yet at the Bottom it is all in great 
Method and Order, but it muſt be carefully ſtu- 
died. Their Tasks are divided among them as 
with the Beavers. Some Bees bring Honey between 
two Fangs or Jaws which they have in their Head, 
from whence perhaps they derive a Liquor which 
moiſtens and ſoſtens it; ſometimes they are the 
ſame Bees, who of the Wax, which they have thus 
prepared, raiſe the little Walls of the Hexagon 
Cells; ſometimes that Office is performed by others; 
but in ſhort, thoſe that make the Walls are diſtinct 
from thoſe that poliſh the Work, and it is another 
ſet of Labourers who execute that Commiſſion, by 
making the Angles more exact, ſinoothing and 
plaining the Superficies, and putting the laſt Hand 
to it : Now as this is not done but by cutting of 
ſome Particles of the Wax; and as the Bees are 
12.1ghty good Husbands, there are others who 
take care to carry off thoſe Particles, which you 
may be ſure will be none of em loſt. Monfieur 
Maral: has obſerved, that thoſe Bees which build 
the Walls don't Work ſo long a time as thoſe 
that poliſh 'em, as if the Labour of Poliſhing was 
the leaſt fatiguing. | | 

Their Dilligence is extream; a Comb of a Foot 
in length, and of Six Inches in breadth, and which 
contains near 4co Calls, is diſpatched in a Day; 
it is true, ti inſach a Caſe all the favourable 
Circumſtz::ccs iv} be concurring, 

They 
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They faſten a Comb to the Top of the Hive, 
from whence it hangs down, but this is only in 
caſe that the Top or Cover of the Hive is not ſe- 
parable from the other part ; for if it be, they will 
find out and faſten their Comb elſewhere. It is 
not properly Wax that they make uſe of in faſten- 
ing their Combs. They are not fo Prodigal, it is 
a very Courſe Glew that does it. 

As the Combs are Planes icular to the 
Baſis of the Hive, which I ſuppoſe to be circular; 
if there ſhould be one, the Bottom of which were a 
Diameter, or an entire String of that Baſis, it 
would divide the Hive in two Parts, which could 
have no Communication with each other. The 
Bees prevent this Inconvenience, by not making 
their Combs of ſo large an Extent, and by leaving 
between two neighbouring Combs, which are 
pretty near upon the ſame Plane, a ſpace by which 
two can paſs together on a Breaſt. Beſides, 
they leave ſome Openings in the ſame Comb, that 
they may not be forced to go too far about. 

he Cells of the Combs are deſtined to two 
Uſes; the firſt is for their Magazines : They keep 
in them the Overplus of Honey, which is to ſerve 
for their Food in Winter : For of that which they 
fuck from the Flowers, and which paſles into the 
little Bladder abovemention'd, there is but a ſmall 
Share that is applied to their actual Nouriſhment ; 
they diſcharge the reſt when they return to the 
Hive and make their Proviſions of it. Moreover, 
they keep in the Cells already made, the Wax that 
is to be employ d in the Structure of others, or to 
ſerve for other Uſes. 
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Secondly, theſe Cells are the Cradles of their 
little ones. But whence come thoſe little ones? 
it is one of the greateſt Difficulties in this whole 
Matter to find that out. 

The fabulous Traveller, who ſpeaks of a Nation 
where there is no diſtinction of Sexes, and where 
he could not diſcover the gation of their 
Species, did perhaps borrow that Notion of the 
Bees; and Virgil was not to blame for praiſing 
their Chaſtity, and even believing the Story of the 
Bull for want of a better, Ina whole Hive com- 
poſed of 9 or 10,000 Bees, there is but one per- 
haps that brings forth Young. She is longer, and 
of a brighter Colour than the reſt ; ſhe has a grave 
and majeſtick Gate, and this is the Bee they call 
their King : There are ſometimes found two of 
em in one Hive, and at moſt but three of this 
ſame Kind, which makes it doubtful, whether 
there is more than one of em to whom the Pri- 
vilege of Generation belongs; for by Monſ. Ma- 
raldi's Obſervations, it is certain that it only be- 
longs to the Royal Family. All the Subjects are 
condemned to Barenneſfſs. 

This King commonly produces her young ones 
in the moſt ſecret Places of the Hive; but when 
by good Luck ſhe makes choice of ſome that are 
more viſible, it is even then very hard to ſee her; 
becauſe the Bees, her Subjects, draw a Curtain 
before her. This Curtain are they themſelves 
ſuſpended from the top to the bottom, and faiten'd 
to each other by certain little Hooks which they 
have upon their Feet : By theſe gneans they make 
in the Air what Figures they pleate. The King 
does thus hide himſelf, either thro Care = _y 
| rtle 
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little ones, or elſe perhaps out of Modeſty ; for 
there is no good thi " Vat one oy AK b of 
theſe Bees. However he could not always hide 
himſelf from Monf. Maraldi's Eyes. He obſerved 
him follow'd by his Courtiers, always in a grave 
Poſture, and faw him lay in 8 or 10 Cells one 
after another as many little white Worms, which 
were to become Bees, Whilſt he was hatching, 
it appeared by certain particular Motions of thoſe 
that attended him, that they careſſed, applauded, 
or encouraged him. After that he retires into the 
hindmoſt part of the Hive, from whence he fcarce 

goes out. 
By theſe 8 or 10 Worms which he lays at once, 
and in fo ſhort a time, and by the other Circum- 
ſtances that Monſ. Maraldi obſerved, one may 
judge of his Fruitfulneſs, during the whole time 
that he is not ſeen, that is to ſay, almoſt all the 
Year. It muſt be prodigious, when he is alone 
in a Hive, which is moſt common, tis he alone 
that produces; there comes out of this Hive one 
Swarm at leaſt every Year, which may conſiſt of 
about 14 or 15,000 Bees; Sometimes there comes 
two and even three in a Year, and yet the Hive is 
as full at the end of Summer as it was in the be- 
ginning of the Spring. A new Swarm therefore, 
if it be the only one af the Year, muſt be all 
oung Princes, ſuppoſing that there come in none 
ut young Bees, and in cafe there ſhould come in 
old ones, there remains in the Hive a Number 
pretty near equal to thoſe produced by the King, 
which is the ſame thing. It is not probable that 
the King, which goes out of the Hive with the 
new Swarm, has produced any part of the _= 
that 
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that accompanied him : And if there goes out of 
the Hive more than one Swarm in a Year, theſe 
new Productions muſt ſtill be placed to the ac- 
count of the old King; unleſs to fave the Extra- 
vagancy of his Fruitfulneſs, one may ſuſpect 
that he has produced more than one Kins ; that but 
one of em goes out with the firſt Swarm; and 
that the other, or the two others, remain in the 
Hive, and there produce their Worms. If this 
be ſo, a King may go out with a whole Swarm of 
his own Production, and may be litterally ſtiled 
the Father of his People; whereas the other King's 
are only the Brothers, fince they proceed from the 
fame Bee, But let it be underſtood in what ſenſe 
one will, theſe little Animals have the peculiar 
Privilege, that Nature it ſelf beſtows a King upon 
them. | 

What now remains to be known, is how this 
Fertility of the King is brought about, and whether 
it be by Coition. , There are hardly any Hives in 
which we do not find Drones, and in ſome there 
are even Hundreds of em. They are of the 
fame form with the Bees, only about one Third 
longer and bigger, and have no Sting; they have 
nothing of the Jaborious Nature of the Bees, but 
live entirely Idle; neither do they go out of the 
Hive but very ſeldom and in fine Weather,. they 
return ſoon Home, and bring nothing with them; 
not but that they are found full of Honey 
ſometimes, but then they are ſuſpected to have 
robbedthe Hive of it, for the y are never ſeen to 
' ſettle upon Flowers; and if they ſhould at any 
time gather ſome Honey, it is only for their own 
Uſe, and not for the Publick Good; for Mon. _— 
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raldi having ſqueez d them, obſerved that H 
would not come out as it does from 
of the Bees, and uently the Drones can't 
diſcharge it. It might be thought that theſe Ani- 
mals were the Males of the great Bee, or King, and 
that they would not be endured in the Hive, but 
only becauſe their Lazineſs is abundantly balanced 
by this important Function. And that which might 
ſupport ſuch a Notion is, that at the end of the 
Summer the Bees make War againſt the Drones 
with great Violence, kill them, or drive them 
out of the Hive without giving Quarter, fo that 
it is not known what becomes of them : It ſhould 
ſeem therefore that the reaſon of this Cataſtrophe 
among them is, becauſe they are become entirely 
uſeleſs, ſince there is no engendring in Winter: 
But that which makes the Difficulty is, that Mon- 
ſieur Maraldi has obſerved ſome Hives without 
any of theſe Drones in Summer, and at a Time 
when the Cells abounded with the little Worms. 
The Myſtery therefore of the Generation of 
Bees do ſtill remain, but the care which they all 
take in common of the little ones that are none of 
their own, and which belong only to their King, 
is very viſible and very remarkable; it may be 
ſaid that they conſider them as the Children of the 
State. In every little Cell in which there is a 
Worm, they put ſome Drops of a Liquor for its 
Nouriſhment, then they make a Cover of Wax 
for the Cell; theſe different Operations have their 
ftated Times, and are without doubt adapted to 
the Occaſions of the Embrio. We ſhall leave the 
Detail of them to Monſ. Maraldi, as alſo the Ac- 
count of the ſucceſſiye Growths of the 2 
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freſh Occafion : At the ſame time they reduce the 
little Cell to its regular Figure, if it has been any 
way impaired, and put it in a Condition to be uſed 


for the ſame Purpoſes again : In three Months time 
there have been five ſucceſſive Litters of Worms in 
the ſame Cell. 


The Drones proceed from the King as well as 
the Bees. There are in the Combs ſome Cells 
made for thoſe Worms that 
Drones, and which conſe- 
room, Theſe Worms are 


care as thoſe that are to Wing ty There 1s 
no difference till the end of Summer, but when 
that Time comes, the Bees declare War, againſt 
the Drones, their Rage extends even to thoſe that 
are yet but Worms, they break the Covers, which 
they themſelves had made for the Cells that incloſe 
them, and drag them out to butcher them, and 
then throw their little Carcafſes out of the Hive : 
a Revolution hard to be underſtood in fo wiſe a 
Nation, F we ſhauld add all that is wonderful 
in this Inſect, it would carry us too far; and bow 
many other Inſefts are there whoſe Wonders we 
don't yet know ? and hom many more that will for 
ever be concealed from us 2 
FIN 1 
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